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Pawercd by the atom, the fargest 


United States submarine makes naval Aérstory 


by circling the globe submerged 


Triton Follows 
Magellan’s Wake 


By CAPT. EDWARD L, BEACH, USN 


Hilustrations by National Geographic photographer J, BAYLOR ROBERTS, Comdr., USNR 


HERE che stood, alone of a rock whore 
the river meets the sea, the chill Febru- 


ary wind whipping the red scarf about 
her head, the old but still useful coat wrapped 
tighthy around her 
| waved my white cap until T could no 
lonver bear to look, That blue-eyet girl bad 
jined her life to mine during the Maming 
years of World War Uf and had watehed me 
cail ower the horizon many times since. But 
this thme was like no other 
| was taking the USS. fritun, the lariest 
ani) most powerful submarine ih the world, 
out of Groton, Connecticut, on the: voyage 
sulmmariners had been dreaming ol ever since 
nuclear encrey had made it feasible.* Ohar 
mission was secret and unprecedented: To 
circumnavieate the globe olong the route 
Ferdinand Magellan took 441 years: before: 
to do -so-submerged, unsupported, and unile- 


tected: and to bring beck new knowledge 
about the oceans, our ship, and ourselves. 

We say chip—not boat, as submarines are 
wenerally called—because Jiriten, the first 
yvesel carrying two nuclear reactors, has the 
horsepower and size of a light cruiser, We 
need a Aving bridge to see in all directions 
when conning her ina erowded harbor, and 
when [ stant) up there, my eye level is 4) feet 
dhove water, the height of a modem four- 
etury lruilding. The ship's length is 447%, 
feet— more than two blocks along Fifth Ave- 
nue in Manhattan, Her power supply is a 
vrapefruit-sized chunk of wranitom. 

From Groton, across the Thames River from 
Sew Londen, it took Prion 3%) hours to 
cross the continental shelf and reach water 
deer enough for diving. I scrambled down 

Se “ur Saves Lone Submarine Arm," ty Allan 
(. Fisher, Jr. Narreeewar Gramaric, November, 932. 


585 


4, | +s Pephon § POrisco pe, L ATi j | ae Te i | |. Plena Syerrit 


. rt 5 . . 1 ey core | = t . Fr 
i | vo ll tibl t at kd LI Lif La oe a ee | | La Lave na 
| | 
Wakesssar Strait hetween Gomeo and the Cele! 
4 | ‘| | i 
' . " 
| I i q I Ll | I rl Ll I it yh ri | eu 
ae | | my i | hal 1 ry i 
I | | LE { W = Lb Wa Lael Pall 
| | 
' 
j i 4 n ‘4 | 
fe ! a PUR h I i rua [ih f i 
] | ] & i 
Li = ion ft oF . re i * r | 
Libs eo eh Ld t Bat il 1 ELE I . "A | 
' 1 re 1 | . . : 1 
UW SEC Ciel Ll Ins5 : ie hi ¥ dit iewiare 
. 
| n | 4 | tC | ] 
il 4 I Line J lu Word War [het 
1 
| r i Oe | a } | 1 ' r j . 1 
ts Le fil 1 LEB] ,P LAL tell | | Ll Lit I Lbet 
: i 
ire h 5 ic - c. F 7 | - F ™ * 
| Tt i rai | ee T ] i [ LJ 
] { i ‘] 4 
i i t iti | if i rye t i { 
I 
vo r | . 
i & i i | i . 
Lie | vf | ; iy | | ri ] i 
5 . 
Phe a i i . i } Le] | a4 a = r | Vert 
I 1 hy, 
Chi j I J Al L i i ' ve ia 
1 7 7. 
1 1 | 
i! li i | | i TTT IUChE le] et f ‘ot LL aT ] 
a ' ' 
ae muro’ Lt aay hed errant | 
. t i Hil Ge | ] t | 
Kk | 
Patt Le ian i WET I I "i rf I all Li 
H ' | + | - 
| ‘| 1 . | i= ' | | | 
| i F sone Bl Limi LLES 1 . 





1 i 7 © r . . n m 
mito OPE Paa Cin ee iT TEC UTE rat We had Joaded 40 tons of fon i 
a3 LL 4 fick t i l | 
= 
hap py | i 1 ir 1 | | 5 | ‘ , | | = P 
I} cI 1 LL ut 2 ra! coubier. Fi Ll il | . 4 hay | via, Ha [| Fok fi het wo Li cod | 
ort j " 
I | a | Hy It ; i LI il I | [ J aT ey ee Ln We orl i} Hen tj Thi rT 
i i y i 7 
| | . 7 i 5 
bkde Lil i. me yeti LSU te Be Ls rt a a il | wo mona nell trv 
Fi ea | j | 
tril ijl Poef oi i eal ten 4 Peery Tak nar} «fi bode t Pyaar PLUPrns 
| i i i j i ' T a | no 
L i! That I L Lot 4 { il eee i| I tl Tb i bi TLIL t eee hh } il 4 tole thi 11 ii 
} J KJ fr ie i af i { L LI i Fae jlo Ve | iad Fe 1] | | ii mos E | hd Bf | ade s 
! I a i 
ru : W t EMI} bw Lie pits Wnt | [hi Le Oriel Cay tii | rec ue Led Lil Mic eT 
fe aa I | ] : 
i tional ma Sie Ra iT! | [i Tals ti eat eck pM mission | a rh De Tera 
j i watt ment ieee j met eric] 1 | | Lie ft aaer rh hein Pe i f 
i Stop-a he | inf loreiz rt Sich a mnouncing svstem, The shin gathered! itse 


re tec] io rHike 
i] 7 
Ua) irs 


Lnitec) States 


prarram 


Aricl ti) Lie 


Whenever | paused, | had | 


a penny dropped 


have sounded like a hammet 


. ric: - 4 = 
A TONG i 1 ire Lt] cr 
Live 
a i 
. 

Pt 2 = |} "LE ti 
CLeT ly art fae 4 If 

. 


n 
SCH LStS TPC Lhe 


| “A” Le | 
| | 


and their pea 


7 
Pay 
| a 

ane © 
LE Ut rhiere [TT bale 

] 

Li ipa 
caen ba ' ‘ 
withoot Sura 
|= j Wiwe | 

rar ri hh : 

i ALD] ETE t 
i 

" 1 ' 

Ps i i q 1 


the Navy's 
ite oO the 
Peeling thai 
shins. went 
on mn anvil 
‘eh oe 

a = 

REE POG Sul 
i i Hh tnree 

Tanne UNE 
bL OT OTL 

| ij i. ris 


i 





VELEN photogrs iher recalle| ti 

rite. 1 i whl Cut Vlas F hy ‘OL 4 
li *, oe a nit ae Leo rl 

bed LL ae Vite Lt me | cies re 

the Naw Medical Research Labors 

[Awe Lamha 

Wevbre Ww eee ky Hin teel 14 Ld 
eperuly Intriguing task. Eeyery day he wou 

t conhdlential HESONNEITES rom Cem 
rach mans rating of bimeelf in 41 ca 
[ron tM ri ‘| fi ELE bait bel 

| Mn t | op! | Wyle reba fii a rug bi 














“PHILIPPINES | SQ 
~ Behe etiam Ys 
<d LOMBOK. STRAIT 
a Tranuited April go 


ai ‘ 





2 i ill oko 










rie ps INDIAN 
ee os “OCEAN 
a “A = ' : ~* 


Kiche de'Barramada, SPAIN | 


J Pert of Magers departure 


Triton, on uw Super Shakedown Cruise, Circles the Eurth Under Water 


Averaging 15 knots submerged, the U.S. Navy's longest, heaviest, and! most comples 
submarine followed approximately the course charted by Ferdinand Magellan's expedi- 
tron of 151922. With 154 officers and men, including half « dogen scientists and tech: 
nicians, Triton sailed out of Giroten, Commecticut, February 16, 1960. Eight dave later, 
about 600 miles off the tip of Hragil, she reached St. Peter and St. Paul Rocks (page 
S910, which served as “home plate” for the around-the-world voyage. 

From leave-taking to home-coming, the world’s first twin-reactor submoersitile 
recorded agrand total of 41.814 statute miles in #4 doys, 19 hours, § minutes, In 
pirdiing the globe, she logged 30,732 miles in 60 days.21 hours. Magellan's expedition 
took three yours, Never ance did Pate tide atop the waves, but she twice broached 
—partly surfaced—once off Argentina to transfer an ill crewman to the cruiser Mucen, 
and again off Spain to hener the country for which Magellan sailed. National Geo- 
graphic cartographic urtist William N. Palmetrom designed the ilustrative maps that 
trace Siriton's voyage. Antarctica s icy fingers appear here in white 
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Triton Follows Magellan's Wake 


At our speed of 20 knwts the impact could 
umple dur bow like an accordion, 

Failure of an echo sounder is so. rare thot 
spares are not ordinarily carned. Should 
we lose ours for good, the cruise would be en- 
dangered, But giving up now is unthinkable. 
Here is the perfect example of the “calculated 
risk." We shal be calculating it from here on. 

Luckily, Lt. Milton Rubb and his electron- 
ics technicians put the recalcitrant echo 
sounder in operation again within a day. A 
great weight lifts from my mind. 


U. S. Cruiser Comes to the Rescue 


AD during the second of March we drive 
on toward Cape Horn, while Foole wrestles 
with his kidney stone and T wrestle with the 
problem of Poole. 

On the morning of the third, with the 
Falkland Islands visible m our racdarscopes, 
pitts has his fourth attack, by far the most 

[ finally cecicle to tunn back. 

The nearest place where help might be 
available is Montevideo, Uruguay, 1,100 miles 
north. where the cruiser Afgcon is visiting. 
We race toward Montevideo with all the furi- 
ous energy of our twin nuclear plants, 

There is onty one place in this ship roomy 
enough for a sick man to have an attendant, 
and that’s my bunk. Jim Stark moves Poole 
there and warns me before |] make a visit: 
“You'll have trouble talking to him, he's.so 
changed by pain and sedation,” 

All hands in the ship shure the burden, a 
is customary among submarine crews. The 
whole tone of the ship lowers perceptibly and 
tension is evident in a hundred small ways. 
I catch many sober cyes turned in my direc- 
tion. My slightest desire, whether for an 
extra cup of coffee or for some report, ls car- 
ried out with even greater alacrity than before. 

No one in Jriten will ewer forget the instant 
elevation of our spirits when at last a message 
assures us that MWacen is sailing to meet wes, 
and we decide that we can transfer Poole to 
one of her motor whalebowts without surfac- 
ing: Our shipmate will be safe. And our 
submerged cruise will not be broken after all. 

Qn March 5, at two in the morning, Maren 
and Jritom made rendezvous in the waters off 
Argentina: and at ten minutes to three we 
ensed our conning-tower upper hatch out of 
water (page 595). 

Everyone in the transfer party, incluil- 
ing Jim Stark, was soaked by the water sweep- 
ing over the submerged main deck. Poole, 





9.5 


bundled and swathed for protection against 
just this eventuality, stepped grogzily from 
the arms of his ‘shipmates into those of the 
Maecon’s boat crew, We learned Inter that he 
recovered without an operation. 

Now we could beac again for Cape Horn, 
and once more Tritow's turbines roared, Com- 
pared to the $6,355 nautical miles now charted 
for the entire trip, our diversion to meet 
Macon looked small. Hut it was a pretty 
good run, about as far as from Newfoundland 
to the British Isles. 

On March 7 Jriten entered Estrecho de 
Le Maire, between Staten Island and Tierra 
del Fuego (map, page 594). Just before noon 
we at last sighte! Cape Horn, | directed 
that all men aboard file up into thé conning 
tower and look at this landmark, so important 
in our country’s history. At 1408 we passed 
from the Atlantic to the Pacific Ocean. 

The sea was unusually rough topside. We 
were safely submerged and comfortable 
enough, but our ship, even though 45 feet 
down, rolled from side to side. 

“Tmarine what this must have been like in 
the old clipper days,” said (€iuartermaster 
Curtis K. Beacham, recently nicknamed 
Pappy. (T had summarily abolished bis former 
nickname, which was Beach.) 

“This is supposed to be good weather for 
Cape Horn, but the waves look about 12 feet 
hich, the current is setting us back three 
knots to the east, and the wind comes at 25 
knots from the west. What would a wind- 
jammer do in a real storm?” No wonder 
old-time sallors cursed this place! 


Three Times Around the Horn 


Tt was my first glimpse of Cape Horn. 
The promontory was bold and forbidding, 
like the sway-backed profile of some prehis- 
toric sea monster (page 596). Partly over- 
crown With straggly vexetation, il was washed 
clean and undercut by the sea down low. The 
water, deep as we approached the Cape and 
deep on the far side, was quite shallow over 
the actual passage, 

Qur sole problem was that the ship had 
only two periscopes. To give everyone a 
chance, we went by the Cape twice more. 

Why did we not follow Magellan's route 
in this instance and pass through the Strait of 
Magellan? This would have involved thread- 
ing narrow Chilean waters. Permission would 
have had to be obtained, and, as I have said, 
OUP THESIOn was secret. 


In a Dromatie Nicht Rendesvous 


Prion Providers a Sick Crewman 


i ‘ f r I 
4 rj 1 | ! 7 me | | f | bec CE 
i 
| | , i {I i 5 jae af 
| | 
| 
i t ict 1 I I i i POULT 
t 
PFE | ITTITLE 1 | Lori Pati hi i 
' * Tf | 
[ 7 | a eae | i Ll iW 
— li i had i ‘| Pitt Thi Pia} 
i i r Feomqn F pei y PiTPeee Poy 
= 
5 i 
lj i j i Ley i 
| 
1 Li 
4 
i I I reat = 
I in| ceri 1 THe wn) 4 "ie 
. 
| i Le i { hi 
ia ee | if L t 1 a TLE 
1 1 ] 
7 1 
it eq C_Li T if ILFE Wel Piri 
/ | | ‘1 | 
ELT LE r | | f ioe is I] 
| 
i 1 | 
ih Of I I A fi ki LLL 
‘a a i ee t ral wal Ej rh. cer Cee io yary 
SS 
| 
| i i | | tl n | | oh 4 1 lat 1 
m 1 Fr 
i i i] 
| f I] 1 id Nal Hew fat I Hai nl t 
| ty i | or i 
| Li | | i 
thi i E t E | ea i Piert 
1 Et 1 | 
eid ee | f | hi E | Py. i ut f 
| | aT | A 
{ 1 1 | 
| I I 4 
CT a . 
uf Le a ad LI 4 i 
The itr wi | i Tie! rl 
Earl | Mt 
F 1 as is . 1 
i 
WW In Le Morne of atarecn |4, 8 | 
Wil | ie | | {7 i] mi intr iil wer | 7 
a 
ary ie hi {| a eon Loe c j 
1 
| | i| ein) art ip] PLB Teel if 
Pr La 1 i in f° y ot wt 1} i ky 
i i 
| 1 i m 
1! ‘ee | Mah dy rot hes a ia | il lil Lt il rhdl i 
I i 
rn 
athoms ol our full, Eidenth a 
a 
] | t hry | TPCT e Leacl - | teri 1 7 
f wre yt i t ie bi it At img | | i 


i 
— 


i? f ‘ mraautl ! =a 5 
lt rising |).0 fat abowe the sir 





bee cre UR 
Whores WW orks lier SC TTS 
i rT eH Lore ers 1 feature olen im ¢etected 
| ff 3 | 
it rey hw sic t Alike Sriglel i i ickelke 
| i oe ! Li {J Lil} I pil if | i] =. i bh 
] . "T | t 
as ler] T E PI ln oh Ee WF ifti 
ri cil Cer) | Tai 
I £ OYE E | é tL Breawity het 
VE {" Ef || i Tl PeUM Ti | lj Dea Ss Lites 
L F i | 
[ ] ! : | | if Tut ie! | ae 1? | pgp 
1 Wd Lu fil ti =i 1 eas lite ints =| 
UDOT 2ed) Su Lr ect eacmust uy 
| ‘| Lenket4 inion Wil sa fi 
‘ | | . i a T _ ‘ : 

LITT aie cir bbe i vou dont -2e nots ot. bom Phomm, who fas the watch in 
og at mae onircl Treat Titman clr bi CoOmMITnt 
| | on ae z | . 

| it | i Cit ill Cy Et Lal 4 |4 i | ae ee | ] ty 11 it it a | fed ii or Cifhe ety 
a ley % = Mt i 
hi -wHhVy | Ce a li ironic eee Lon ff nea: fe | ie Testi cil orpebril it ihe 
= = 1 ol . - lok = T 
My ce ren 1 | ml ey 4 ij pal bj ij me We ry ih rene i i wht i | ah a | Li Te! ow 
"1 : = ' 7 5 1 i s C yy | = 
ik | LhLere li i ] 4 oe Ce i i Lay} ors, 
| 1} . nt T = ie = - rth 
IWHOACH : iia Li ey Lew lil | 
: ih ‘ i j j HoT} ter 
Dee | ir ahh 1 i re til i 1 Lt Lo ut i Ch | i ad 7 
1 hy J I | 
} i r ‘ Hut af LT 1 til | 
Wi LATHE | eT soe rica Leal Peaeter [s- . , : 
Lf ' La l fl : i #] | Lt . tl 
Lrerhe] Stik one o) LAs “lone here i istrnkbot I. i Pid 


ia ib fod Vacueln Lore 


t 
the rotline hal 





“lap shows 2.200- 


1 i 





7 


Triton Follows Magellan’s Wake 


ship means a lot more than knowing your 
job alone, 

Everybody must know as much as he can 
about the next man’s job, too: you'll fined an 


electronics: technician or a cook making his 


way the length of the ships, up and down our 
three decks, periodically looking up from a 
blueprint, He's “walking pipe''—perhaps 
tracing out the 400-pound air system ‘amid 
our 86 miles of pipe and thousands of valves. 

This system supplies air under 400 pounds 
of pressure per square inch to the internal 
salvage air valves, one on eich side of our 
10 bulkheads. If a compartinent should be 
flooded, we would use air to force out the 
witer, The man on the spot might he a cook. 

Other men attend classes in English, French, 
Spanish, mathematics, or elivics at J'rifan's 
“College of Undersea Knowledge.” 

Commissaryman Ramon Baney, one of our 
five cooks, tools a leather holster for his West- 
emm-style six gun, Electranics Technician 
Martin Docker paints a New England sea- 
scape. Seaman Jim Smith models a heal of 
the Chief of the Ship, Chester R. Fitzjarrald, 
in green clay. 

Electrician's Mate Richard Brown and Tor- 
pedoman’s Mute Tom Schwartz assemble 
plastic models of cars and planes—without 
the plastic cement that cume in the kit 

Ths is significant, No plastic cement may 
be used while the ship is submerged, no 
pint or lacquer. These materials contain 
chemical solvents which in small quantities 
are harmless in a well-ventilated ship, But 
they could be toxic if allowed to accumulate 
in our closed-off atmosphere, along with the 
carbon dioxide we breathe out, anel the otlor- 
less carbon monoxide cousel by smoking, 
hydrogen generated by the batteries, anc the 
Freon-12 gas that sometimes leaks from our 
fir-conditioning system. 


Germs Lose Crip on Trifon's Crow 


To cope with all this, we have filters, air- 
refeneration machinery, and four corpanitn 
under Commander Stark, an experienced phy- 
sician with a master’s degree in raciation liol- 
ogy. Aside from Poole’s kidney stanes, there 
has been litth sickness aboard, Living closely 
together as we do, everybody quickly gets 
everybody else's cold, but after a couple of 
weeks we-are immune to our own germs: Thus 
Jim Stark’s main business is health physics 
and atmosphere control: to see that our air 
is wholesome and to monitor nuchear-radia- 


597 


tion levels: with compact Geiger counters anil 
ather instruments, | 

“You might actually receive fess radiation 
here than if you stayed home,” he says. “Our 
reactors are well shielded, and deep in the 
water we get less radiation fram cosmic rays 
than we woulil on the surface. Water itself 
is an excellent shield.” 


Lighted “Candles” Give OF Oxvgen 


Jim Stark and his crew help in highly 
important detective work. They sample the 
air with foot-long vacuum cleaners, whose 
filters pick up tiny particles for laboratory 
examination ashore later. We want to know 
precisely what floats around bere, how muuch, 
amd ts it toxic? How can it affect men? 
Where does it come from? How can it be 
controlled? 

For extra oxygen, we carry one of the Na- 
vy's newest marvels: chunky black “candles,” 
combining powdered iron and sodium chlorate. 
tf we light them, they will give off oxygen, 
not consume it 

We have plenty of fresh water, In contrast 
to World War I submarines that used elec- 
tricity, Triton has steam evaporators. ‘These 
can distill thousands of gallons a day, enough 
for unrestricted use by all hands, 

As we crossed the Pacific, attendance at our 
submerged Sunday services in the crew's mess 
increased. It was. perhaps natural that this 
ocean should evoke, for sulmariners, so many 
thoughts of the past and the hereafter, 

On March 27 we passed due north of the 
spot where our namesake; U.S.5. Triton J, 
was lost in action in 1945, It was her sixth 
combat patrol, Three Japanese destroyers at- 
tacked with depth charges. [ was a few miles” 
away, as engineering officer on the submarine 
USS. Treger J, and remember those explo- 
sions now, distant bul angry. Someboly, we- 
realized, was taking » beuwting, 

We held a memorial service for Triton /. 
A ship on the surface would fire a salute, with 
cuns. This we could not do, But tt occurred 
to ws that the only salute we could fire was 
one the people of the old Triton would best 
have appreciated, 

With the crew at attention, the forward 
torpedo tubes were discharged three times in 
rapid succession, We heard the echo of the 
wiler ram—a slog of water which in our 
newest submarines ejects the torpedo from 
the tube, leaving no telltale air bubbles, We 

(Continued om page otf) 
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position, the chip offlacs el Wax gagaa ‘Sonar shows ) 
Periodically the submarine rises to periscope depth, and na 

conning tower to » observe shore lights and tcaacianrele.' Set 
previously computed bearings and altitudes, they mark the ' 
appear. The “fix’’ confirms Triton’s remarkably accurate dead-reck 
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felt the fluctuation of-air pressure 
Then sounded 
the clear notes of laps 

We sighted Guam on March 28 
ancl headed for the village of Agat, 
where one of our crew, Edward (, 
Carbullide, bad been born. (lar: 
boul ichi’s spans 14 years 
and he has never hack to 
Guam. But be hus sent virtually 
al) his money home to helo build 
anew house for his parents and tn 
pay college tuition for his younger 
brothers and sisters 

“Pass the word, Carbulliclo to 
the connine tower!” 


on our ear drums. 


Service 
biee'ay 


Carhublida scrambles up, beam- 
ing. Chief Quartermaster Bill 
Miirshall tasks. bins 
ahout shooting through 


(Sa Ta | 
him out 
& Lorpeco tube?” 





“Negative,” [I say, “He. might , 
semitch the pamt.” ee m 
Curbullido hapnily takes. over Skimming before the wind. a high-prowed Philippine boat 
ODE Of OUL PErscopes. shows its striped triangular sail to the periscopes cye. Tn 
Cars drive on the mad along avert! hitting such craft, Caplain Beach made [requent obeer 


j 7 | rat ] si ee i ea | , or ' CT cra T “He = ie ee | = 7 
the water. My only worry tf that valions while navigating Hilctangan Channel. Thi view 


may spot ua. People 
aahore rarely look to-sea, howeve! 
We stay in Agat Bay long enough for Car- 
bullicda to met a clos look 

“Many more people,” he says,. “so 
There's my father’s house! I 
know it from the pictures he sent me.” 

When we fmally turn Trifen west anc Car- 
tulliclo cisappears down the ladder into the 
control reom, there is a lump on everyones 
throat. Fourteen years away, and now 50 
hear—anil so fart 


eormbe tw, 


ey 


more bHoises. 


Periscope Picks Up Suspicious Lights 


Late that night, while ventilating, we spsot- 
tel what we believed to be an aircraft flash- 
mi red and green lights and apparently clos- 
Ing in. We dived immediately 

The following evening these lights tollowed 
Harel we been detected? Harel ow 
routine been fgeured oul? 

We became even more cautious with ow 
percopes, taking only stort observations anu 
spacing them out, in case the plane hada 
parlicularly sensitive tadar, The bearing of 
the plane appeared constant. 

“Let's check the star charts, 


WS Mesin., 


BiTeonie Ayut- 
tered, and all at once it hit me. | ran the 
periscope all the way up tnd left it there 

In a moment, sure enough, Marshall re- 
perked (ron the chatroom below Arcturus 


chiches a t 


WE EIT Se of mountainous Bohol Island 


bears (70 at this: time of night, at the alti- 
tude we have sichted the aircraft.” Further- 
more, Arcturus is known to have a red glow 
occasionally. Our red and green lights were 
the results of refraction through he spray 
and campness Of Our periscope 

On March 31 Vriten crossed the fantas- 
ically deep chasm in the ocean bottom known 
as the Philippine Trench and entered Surngao 
Strait. site ot a dramatic naval eneazenie|n! 
of World War 11 Here America's battle 
force, crushed into the mud of Pearl Flarbor 
hacl its turn at destiny 

Vengeance is not a pretty word, But U. 5. 
Navy men éxult in the salves of hot ormeor- 
jHercing shells (hose cle bat thes hips the C- ais- 
fornia, Afaryiend, iMWisstnuppi, 
Mest ant Peouywoeawa—hurled 
upon the Japanese fleet they hal caught in 
confined’ waters, (lf these L/_ 5. ships, rll (aut 
the Aficsisvippi had been at earl Harbor; 
three had been damaged and two sunk 

Here we took more than our usual nomber 
of water samples—with the thought that we 
might send some to Adm. Jesse B. Oldendort, 
how retired, He commanded U.S 
the Battle of Surigao Strait, Perhaps be will 
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detect some Japanese rust in that witter, 
Among the islands forming the northern 
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Terrthed fisherman thought /7/fev a sea monster 


FHEN CAPTAINS BEACH raised perecope im Waeellan Hav. he foond himeell- look into Uh 
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With only the periscope picture atid Captain Beich’s description Cojposie page 0 Purge, On 
Wartoxa. Grodearuic undertook to find and interview the fisherman through a society: member 
i J j I Lee l : } i 
Frtaaa H Canova. of Cebu City. Finally come the toumphant cibh awe fee meee im fans 
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ttre a fnend. His last trace of dread vaniehed only when Mr Canova. told him what he fad really oeen 
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gong Sen-are Hobol anil 
triatt 
northward to the tiny islind of Mactan, where 


th Vii 
i] We ee 
(hem 


rine ay 


(ehy Hetween Baishial evienis 


Mavellan fought a <kirmish with natives ond 
Was killer (map, page GOO). 
Chis 


in darkness, we 


mag of our Inp Was a pi err tire. 
furper north into heayily 
traveled Bohol Stiniit to work our way up the 
channel toward Niactan 

We ran deep a4 we headed northward, our 
channel for us, probe 


‘Twice 


ennar packing out the 
ahead for ships When heayier-than 


normal screw noises were heard, we came to 
periscome depth and saw the brightly lighted 
decks of cogstal steamers proceeding south 
wird ilen saw jo smiling 
Parts 


Tees chs Hobtl 


Atte daybreak Wa! 
In ensy means of getting newly cut 
4 log Lipo cri 
branches stood a! one end, 4 
thet 
only one figure could be seen, presumably the 


sirait 
ered with tree 


steering’ ofr at the LU sipalls 


weep Us 
camtalmet who would dismantle and sel] hrs 
craft at the trip's destmation 

After we entered) the Hilutangan Channel 
between Mactan [sland on the west side and 
crrtial Lart rast—we saw fishing 
the latter carrying 


name HCl! | 


starts cai tte 
nnd pleasure boats too 
culoard i 





ard artistic sails 
A curious sight was & decrepit ferry powered 


ald one-line steam eninge with a toll 


‘vt iil 
fork extending up throuch the larce sorninu 
[tial 


RUM OF pet Mey 


covert) the entire cratt. it carried a 
Gul the only one lookime 
in out direction was a young woman with w 
child on ber lap 
the steeraman looked toward Cebu, their desti 
t tia 


Ene THT spat Our periscope, Hut 


The other passengers anc 
filion. She faced us directly, so close 
| inureriny 
ale sé emect lost in her thoehis 

Magellan Bay, in northern Mactan, was the 
come Com its 


shorn Wwe ehtel 2 monument to the Morty 


plaice ay hia | far fir Amt 
TEse miiaator and explorer who dreamed so 


reat ick bt here lost all | [Ee Oly, 


Periscope Meets Canoeman Eve to Eve 


Mazellan 


a 1A a Se i 17 Al 
Lae IS OL of grail Oats. Gis0 


The placitl waters of ay oon- 
And) just 
behome moon, 25 thescribed im the toe 

‘Upon mising the perigcope, | am looking 
right inte the eves of a young man in aA small 
canoe, close plonesice ler hips he hes de- 
the tela- 
tively clear waters of the bay, or he may have 
shied our periscope @arler 

‘He ancl I study each other gravely, His 
boat is a small outrigver, perhans 12 feet long 


Innocent of any paint and without mast of 


fected) the dark bile of Gur bull in 





Sul (which is why he got 20 close im on Us| 
He has 
LHInSs A (ease Lr Aah oO) Ss al ue 
He look: 
laoks down in Ube warl@r cone) Ruins post 
tion: about 
Thiscilar sweeps of hos puddle | opposite}. 

lor {rend is 
face!) youne man with a well-fed physique. His 
Clothing i& tattered, ancl he wears some kind of 


a battered lat tor Orolechion Lom Lie st 


a puddle with which be easily maun- 


preset! 


low aren oa be tcl cried leek 5 he hinel 


3 yards abeam with. pocasional 


r 7 Py . 
4 CRATE (ed, MMhpcnt- 


Dhow Periscope | The boght steel tuhi 


sites down inte ite well ae I describe the 


Cer olacve hii the peecirale in the nnn" Laer 


Hicht man, wrong CMP SSO, 
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A few seconds later [ motion for the scope 
to be raised once more. Sure enough, there 
is aur friend, impassively leaning on hie gun- 
wales andl staring right al the periscope as it 
rises barely two inches out of the water. 

It is a ludicrous situations On the one 
hand an impassive Asian, staring with curious 
concentration at an unitsial object in the 
water; on the other hand, a U, 5. Navy offi- 
cer, equipped with all the technical devices 
money jdind science can procure, looking back 
with equally studied concentration. On one 
endl of the periscope, an outrigger canoe pro- 
pelled by the brawny arms of its builder: on 
the other end, a $100,000,000 <uhmarine, the 
newest, biggest, most powerful in the world, 
on f history-making cruise. 

What an abvss—what centuries. of scien- 
tific development—lir between him and me! 

“All ahend two-thirds, right full. rodder!" 
Dsanap up the periscope handles as a signal to 
start it down. Triton slips neatly ohead and 
away. A few minutes later, slowing for an- 
other look, I spot our friend many hundrerls 
of yards away, paddling rather strongly in the 
Oppasite clinectian, 


Ship Flinges in o Watery Downdraft 


Hack in the Hilutangan Channel, we ran 
150 feet deep at LO Knots, relying entirely 
on our highly developed sonar—a feat nu ship 
would have attempted a few years ago. Once 
Clear andl in Bohol Strait, Jrven further in- 
creased depth and speed and raced owt into 
the Sulu Sea. 

Well before noon the next day we reached 
Fear] Bank Passage, a narrow and tricky spot 
(mip, page 608). Fortune smiled: A good- 
sized freighter was heacing for the same point. 
We swing a wide circle to allow him to catch 
up, and kept throttled well back to stay 
astern. With him for a guide, the passage 
Was €Hsy, 

Three days later, after traversing. the Cele- 
bes Sea and Makassar Strait, we approached 
Lombok Strait. I recalled what our wartime 
operations orders had said about this spot. 
“A most hazardous passace of un- 
usual currents and strange variations in water 
tensity.” Many a submariner has extraor- 
inary tales to tell of this passage, 

The view was spectacular, with cloud- 
shrouded mountains on cither side of the 
strait, We favored the island of Bali, to the 
west, although we could see no more of it 
than terraced hillsides on the steep sides of 
a volcura, 7 

Shortly after noon we sighted a ride of 
fii4 


All hands worked a 12-hour day. 
As frfon approached a landfall, 
Captain Beach conferred with his 
operations and executive officers 
in the wardroom (upper right). 


Painted bottles (center rew, 
left) were ofected to gid the study 
of ocean currents: A slip in each 
bottle requested the finder to nate 
position luni! date snd to report 
lo the U.S. Navy's Hydrographic 
Citice in Washington, D.C, 


Electronic instruments {right} 


witer up ahead, several feet hivh, A few 
minutes later Triton slipped o few inches 
below periscope depth, blinding me. 

“Tl have her back up in a moment, Cap- 
tain,” Lt. Jim Hay, diving officer of the watch, 
announced confidently. 

But no, First gradually and then rapidly, 
the depth gauges spun around. Triton wus 
falling. At bist -a surge of increased speed 
pulled ws out 

I cut short Jim's crestfallen attempt at ex- 
planation, “Now we know what those old- 
timers were talking about,’ I said. 

Analysis of the data later revealed that at 
this point the deep and colder waters of the 
Indian Ocean met the shallower, warmer 
waters of Lombok Strait with tumultuaus 
vettical currents. We had never been in real 
difficulty, But we could imagine the serious 
position of a diesel-electric submarine hagarcl- 
Ing this pastace with low batteries. 

Turbine Makes Music for Crewman 

Trion entered the Indian Ocean on April § 
and set a great-circle course for the Cape of 
Good Hape (map, page 588). ‘The ship was 
stendy as a church, as solid and a4 quiet. 

But not to everyone, Electrician Raymond 
Comeau, for example, heard a whole sym- 
phooy of sounds. Young Comeau bunked in 
the aft torpedo room, ently a few feet from 
our right screw, and his usual watch wus at 
the night turbine throttle, He confided to his 
dinry: 

“When you haye time on your hands; it 
diesn't mean that you are bored; you think 
af all sorts af things, How does the turbine 
feel? After a while the noisy hecome: a 
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Periscope “liberty” (opposite, lower), given at every opportunity, enabled crewmen to =ee such 
spectacles as Motint Agung, Bali (above), a dormatt yolcane towering above Lombok Strait. and 
the planes on a Guam airstrip. In the Indian Oceon they observed the masts of o wallowing tanker, 


While transiting Lombok Strait (below). between the islonds of Bali and Lombok, Tritan’s depth 
paimes suddenly begin to sin, aml the chip inveluntarily dived to 125 feet in 40 seconde “Tt wits 
as thetigh we had hit. o hole in the water—sinilar to air mockets chcountered by plates, " SEYS Coystun 
Beach. An abrupt change in water densities apparently caused the phenomenon at a point where 


currents from the strait met those from the Indian Qeean. Powerful engines quickly regiined control, 


melody, different melodies, And you can tell 
when the turbine is happy, and when it doesn't 
care, and when it whines asf it were crying. 

“After a while [ realize ‘that the turbine 
sounds sad when | feel sad and happy when 
I feel happy. Does that mean that | have 
become, somehow, part of the miuchine? No! 
ft is the slave and I am the taskmaster: I 
can make it purr and [ can make it whine. 
This gives me a feeling of power, that the 
160 pounds of me help to control all these 
tans. It’s a good feeling... 2” 


No-smoking Test Tries Crew's Nerves 


The big events of this leg of the voyare 
were our sealed-—ship test and the no--mokme 
period, For two weeks we cid not ventilate 
the ship, but refreshed our atmosphere with 
our chemical candles when mecessary. Later, 
smoking was prohibited, It was a trying 
time for many. 

Dam not a smoker, except for an occasional 
Clear, andl felt litth difference beyond a cer- 
tain heightened well-being—adue, probably, to 





LES. 





Lofty huilding: of Santa Cruz hue the hills of Tenerife Island in the Canarles 
ond wway the most epectoculir scenery We saw on dur crise 


lessened’ tobacco fumes in our almesphere. 
Most everyone else hated it, 

The nonsmokers felt elated at first. Same 
would kid their suffering ehipmates, “Ca a 
light?" But soon the nonsmokers also were 
on mie 2s men chewed unlit citareties and 
cizars cut into small preees. Irritability grew 


in little witws, 


Bad Mowie Has Cood Effect 


We corned 45 movies aboord and we hn 
already seen them all—but word leaked out 
that one film was Ioat [hs 
story starring an unearthly monster, ane sid- 
denly there was wide demand ta see that one 
film azoin. Why? 

“Because (ts ao bad.” | was-told. “A wood 
movie you foreet fast, but a thing like that 
you can talk about for days." 


Weel it horror 


Louris what 
ideas [ees yale: wet onder lemsinn. 

After three dave we decided to end the 
test. Instead of passing the word to reli¢ht 
Ihe smoking lamp, | strolled about the ship, 
puthng on a cigar and blowing smoke in 
peoples faces, saying pleasantly, “Don't you 
wish vou could do thik?” [t took about 40 
scoonds for the word to gel sround., 

Meanwhile Doctors Stark and Weybrew 


ti 
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‘Far 
fepwirts Captain Beach. 


condition with periodic vision tests, question- 
THLreS, antl interviews 
les than three square yards of deck space per 
man, Dr. Weybrew found «a tendency toward 
Cacessive projection, 

“You may say to the man next to you, ‘Boy, 
are you iitahle this Dr. Wer- 
brew told me. “Chances are that it’s you who 
are on fice You tend to perceive the same 
state in others, and so justify. your own irri- 
lability te yourself.” 


kept track of our physical and psychological 


[in mpee close quarters, 


momng. - 


But Ur. Weyhrew alse surmised that such 
& thaimped and comparatively monotonous 
fjacsace may pol be a bad thing, He notes: 

“For some younger men of the hich caliber 
of the Jrifon crew, prolonged confinement 
miy be benehoal For some it provokes-a 
kind of lifereorientation process. One told 
me, “Sow [ye hacl a chance to think over 
where [ve been and where | am going. I've 
decided] I'l like to be »- school teacher, 

‘Living inva relatively unchanging environ- 
revert, submerned submarine, 
seems to evoke novel, ofttimes creative think- 
ing. Some men are writing poems. Cine man 
a too me an orivinal electronic circuit 
for on dur-conditioning system... . 


sich as the 
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Marellan's Wake 


Phe stern planes aren't working, 41 re 
norte Lome at The civine. i imtrals Lt 

VM Lie i ia orgere , iy | ce fick. CabTier- 
eric’ We had trained for this many time 


i 1, are | a 
oly distinguished hin 


Torpedoman Steele | 


sell, Ae 


mr imient Wal 


Vad ay and thi mu} ee mothe Hut he 

unged tola the high-pressure spray and 
foun the tv quick-cloaany valves to the 
uoply aid the return pipes. He struggled 
at epenately to clase them, and hina I clic 
vith the help of Engineman Arlan Martm 
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HE PORTUGUESE are an astonishing people. Dias, 


Da Gama, Cabral, Magellan— all were Portuguese. Theirs 





are the big names. There were hundreds more like them. 
SPALATINGE Pontes upon the routes of the world. Many achieved 
lame, but more did not 

Same: such as Zarco unc Ferreira explonnhe the Mladeiras in 
l418-20; Cacamuosto Rothe Pea peareful record of hit vovage Leer 
Africa's west coast 35 years later; the Corte Reals groping in 
the dark mists of the Girand Banks of Newfoundland four and a 
half centurnes ago; and the mysterious Antonio de Abreu, who 
In 1512 ventured beyond the Malay Peninsula to the Spice Islands 
of the Bast [ndies—these names are known to few but scholars 





anc Teosraphers 
Where Serpents Swam in Boiling Seas 


In a century of quietly persistent, courageous, and unpubit- 
cized endeayor, men like these explored the west, <outh, and 
east coasts of Affica, sailed to India and much of indonesia, 
Malaya, the Moluccas, and opened wo the modern world 

The more one thinks about it. the more ITT noes the 
achievement become. Where the Portuguese first suiled. ather 
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they thought the sea boiled. To sail there 
meant slipping over to the underside of the 
earth (if net rmght over the edge) where the 
body could not function and there could be 
no return Seo serpents and other fantastic 
and ravenous beasts dripped fiery tongues 
waiting for victims. Ships were cockleshelis 
Navigation wis by guess and by eve. 

Why was it that «mall Portugal nurtured 
so many @arly sea heros, inspired them, to 
the making of such voyages as never had 
been mude before of even dreamed of? 

The answer is stranger than the problem. 
Moat of the credit belongs to one remarkable 
man—a man who, except tor short trips to 
Morocco, never went to sea at all. We know 
him tofay as Prince Henry the Navigator, 
though he did not acquire this tthe until after 
he had been dead more than 400 vears! 


Prince Henry Changed World History 


Henry Was a genius. No swashbuckling 
seafaring man but a quiet scholar, he ler] the 
ascetic life of a monk: wet his imagination 
roamed the carth, and his determination 
changed the history of the world. It was he 
ancl the men he gathered around him who 
begun the greal series of sea vovuges which 
were to make litth Portugal a dominant «ea 
power for centuries after them. Dias. Du 
Cama, Magellan — all their fame, all their ac- 
complishments stem ultimately from Prince 
Henry isee foldlout map of Prince Henry's 
world, pages O1902 1) 

[have long staciec the lite of this quieth 
stonishing mun, this celibate 
Sagres: Point — pluilosapher, thinker, religious 
devotee, son of the great King John I of 
Portugal and a clever, extraordinary mother, 


Alan Villers, ane of the foremost living writers 
of the sce, has spent most of his 37 years sailing the 
oceans in ships of every rig. For three decades the 
Adstralia-bom author's «ally article: have t- 
lighter] NATIONAL GEOGRAPHIC reacers accounts 
of rounding the Horn ina windjammer, oft <ailing 
the <quiare-rieged Jide gh Cored around the worlel 
of crossing the Aviantic othe Coast Ceuared’stuvely 
bark Age and later as master of Mayilowrr IT 
NeW suivnmnents for the mawwine have recently 
token (Clapton Villiers to Scotland, to [nelia jane 
Kast Pakistan, ond to Knglaned’s southwest const 


Frince of 


National Geographic, November, 1960) 


Queen Philippa from England. It may well 
have been that mother who first inspired the 
Prince’s driving forve, which was to send 
frail Portuguese catavels again and again 
and again te extend the limits of the known 
varth, until at last there were few limits left. 

What the Prince began, others continued, 
He laid foundations of his country’s world- 
sailing influence:-so firmly that to this dav, at 
the remotest ends of the Asian world and 
much of the African, men speak of chips in 
Portuguese words. 


Now Sails the Brahmaputra 


“We calla big ship like this a #aw,” an 
Indian shipwright told me on the banks of 
the Brahmaputra River in January this yes. 
The Best part of a thousand miles from sea, 
at i place called Nearmati, tn India, the ship- 
Wright was at work on a lorge planked boat 
of atvpe | had not seen before. Nau! That is 
the word for ship in Portuguese. 

So Portuguese venturer bart been in those 
parts, | knew, for at least two centuries; yet 
the word persisted. T asked the shipwright 
hisown name. Rodriguez. he sate, Pedro Rod- 
riguez, And he was as Indian as they come! 

LE reealled that upon landing tn the Maldive 
I<lanels, the first thing [ saw wae a Portuguese 
stone fort with some beautiful bronze guns 
marked with the Portuguese royvalarms. Near 
Calcutim, on my wav toward Neamatt, I 
visited the Portuguese church at Handel, 
founclerd) there in 1599, 

When | ealled by Arab dhow at Mombasa 
on the ooust of Kenva, there stood the great 
Portuguese fort of Jesus. protecting the en: 
trance to the ancient harbor as it had done 
through the preceding four centuries. 

At Damau on the Gulf of Cambay, at his- 
tore Diu and golden Goa on the west cost 
of [ndia, af Macao in China, Timor. in Indo- 
nesta. Morambique and Angola tn Africa, the 
Portuguese flaz still flies. At Malacca on the 
coast of the Malay Peninsula, by Kamree 
I+lanrl off the coast of Burma, near Chittagong 
in Fast Pakistan, | caw centuries-olel Portu- 
gucse ruins. Overshops inZéaunribar, Colombo, 
Calcutta, Dar es Salim. [ read Portuguese 
nuAes 

(Continued om page 620) 


Furrowed Face and Grizzled Beard Bespeak an Old Man of the Sea 


SCOPE Piclern fiethids. Portugal’ coastal fishers pit their skill and strenuth 
aginst! the sro as died ther ancestors: Many wear funerea!l black-in memory of relatives 
or fratnds wih sacrificed their lives in dhe endless baile with wind and wave 
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Porto, Birthplace of the Navigator 


FSA fr t 2 fF | a et . os is i 1 | 
V“ LTE REF RON T lights cast candie-flame images on the Douro River, and Che: thee 
F F 
eo 1 : ‘ F 
Laie 1aA EP il il i ~ i i | I nes 2 1 jg fi oq] i Pepe oh Pea Dee Le ‘ith 
Cry all 


i th 1 i Lt i a 7 ee Ff oy . j Te ja | | og Fl 
CP Ot RMP OU LE Prince Pent Cal mea, olte Wiel Li porioa 
| i TT 
Cake org ot the man flupad Were uw 


it cove lHeth ti the Prunce whose 


EY Eva pape ne Mo oewith 


me te | fet 


right carry 


E 
TLE 


pel 79 wa } i We | 
bir with a toy hat plays in the alley just | 


a, 
* PAVE EIOT 4 





ue 
Siar ' bal 


6 
*.. tien o*@ eon? “= i 


Tr ie J] SPH 





How ist thatso small.a nation still could have so large anim- 
puct upon 20 great aworld? Just what isthe secret of the strange 
endurance of Portuguese enterprise, begun by Prince Henry? 

Not much is known about him, for that matter. These are the 
bare history book facts: 

He was born at Porto in 1594 (page 624), fourth son of King 
John I of Portugal, His mother Philippa was daughter of the 
English Duke of Lancatter known as John of Gaunt. Prince 
Henry won his knighthood in the capture of the stronghold of 
Ceuta from the Moors in 1415, distinguishing himeech! by his 
courage and outstanding qualities of leadership in the fielcL 

Urged by his advisers, King John TP decided to lead an expedi- 
tion, together with three af his sins who were eaver for battle, 
to take the great Moslem fortress: on the African coast oppo- 
dite Gibraltar. Moroceo's chief port and « pirate haunt, Ceuta 
had also been a muster point for post invasions of Eurepe by 
the Moors, 

Queen Philippa was dying of the pestilence when the time 
came to sail She called) the three watriot sons to her and mare 
them promise to carry out their Christian duties 

“We promise!” all three declared. 

The wind stirred the draperies in the bedchamber. 

“What direction is the wind, my sons?” the (hucen asker. 

“Narth, mother. It's the merfadal” cried the vouthful Henry. 

“Tt is the wind for vour vovage. Sail, my sons, sail!” declared 
the Queen. “Do not wait on me!” 


Wind Caves Victory to Henry's Armada 


Philippa was right—a favoring wind hele until they reached 
Africa. Then the wind became so strong that the heavy-laden 
ships drove by, unable to bring up there as they intended, The 
Moors, seeing the fleet dispersed, concluded that the armada 
would be unable to reassemble. So they sent home many of their 
soleliers. 

In the mght the wind dropped, then went to east. A squadron 
af the ships, Prince Henry in one of them, led the armada in the 
dead of night back to Ceuta, entered the harbor.and at daybreak 
fell upon the city. Beaten back by the fiery Portuguese, the 
Moors fed after a day of bloody street fighting, and all their 
efforts afterwarr could not regain the city, 

[In this fighting Ponce Henry was the outstanding leader. the 
mast resourceful and courageous of them all, failing with the 
great sword his mother had given him, taking strong point after 
strong point, and relentlessty pursuing the wind-given advantage 
of surprise. 

Centuries afterward, standing ina hilltop field above Ceuta, 
I thought of tha: wild, tiumphant night, Below me-the strong 
stone walls of the Moslem fortress stood, salicl and seeming as 
impregnable as they hac been 300 vears earlier, and | wondered 
at the courage and sheer military ability of the Stripling Prince 
who had stormed and taken this place so long ogo. No wonder 
he had Impressed his countrymen (page 6.4), 

For his victory Henry was created Duke of Viseu and Lord 
af Covilham, and later granted the beautiful southern province 
of Portugal still known as the kingdom of the Alearve, He might 
have had u distinguished military career, or lived the life of 
an idle prince. Instead, when in his early twenties, he retired 
to-a rocky cape known as Sagres Point, at Portugal's—and 
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Henry’s 
Heritage 


T YRINCE HENRY left 
BL Portugal only on foot 
short crasaes to Narth 
Africa — turely out of sight 
of Europe. 

The Church of the Valley 
in Cette still shelters a 
Mindoro (opyaeite) cfr. 
ried, to the city try the 
Portuguese, Henry's aword 
(upper right), shown in the 
Navel Nuseum at Lisbon, 
flashed against the Moors 
in 1415. With this blade 
the king knighted his son 
after the bhuwtth, Banner 
behind the sword bears the 
Cross of Christ, emblem of 
a military order that suc- 
ceeded) the Kanights Tem- 
plar. For years the Prince 
eerverd ae grand master uf 
the ender, Whose enormctits 
wealth helped to finance 
his lung and costly search 
for new sea routes alony 
the African coast. 

Savigators of Prince 
Henry's: ¢ra determined 
latitude with astrolahes 
sbrrilar ti the cone exhibited 
in the Naval Museum 
(lower left) An instrument 
for measuring the alti 
tudes of celestial hordes, 
the astrolahe gave way to 
the quadrant and the mead- 
erm sextint 

Proce Henrys static 
was erected this year al 
Luges, the port where the 
Nivigato#r fitted out his 
vessels. Sculptor Leopoldo 
He Almeidaex hibits 2 mnd- 
el of the work im Lisbon. 
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wuare, Pew houses in the town possess back yards orclothessirving 
pace. Like most Sazare women, the launcdress wears layersof petty 


routs beneath her voluminous skirt 
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Europe's — «southwest extremity (pages 636-7), 

Here Prince Henry lived most of the time 
wintil his death in November, 1460. He never 
married. The few paintings of him show an 
austere man, almost melancholy (page 621), 

Azurari, his chief contemporary historian, 
described him as “big and strong of limb, his 
hair... of a color naturally fair, but which by 
constant toil and exposure bad become dark. 
His expression at first sight inspired fear in 
those who dit not know him, and when 
wroth, though such times were rare, his 
countenance was harsh. 

“Strength of heart and keenness of mind 
were in him to-a very excellent degree, wand 
hevond comparison he was ambitious of 
achieving great and Jofty deeds... All his 
days were passed in the greatest toil... his 
palace was a school of hospitality for all the 
good and high-born of the realm, and still 
more for strangers, ..." 

Prince Henry's purposes were manifold: to 
increase geographical knowledge, extend 
Portuguese trade, discover the extent of Mos- 
lem power, and spread Christianity. His plan 
was to push ships south along Africa's west 
coast and chart the unknown. As his captains 
ventured farther ane farther, doubtless his 
Vision grew to encompass the eventual sea 
route uround African to India’ 

‘To do these things, Prince Henry had first 
to revolutionize the entire maritime world. 


Navigation Becomes a Sepence 


The first step was to improve methods of 
nuvicution. At Sagres, therefore, the Prince 
issembled experts in this art, an extraordinary 
and unique bedy of mathematicnns, chart 
makers, astronomers, pilots, master mariners, 
students, and chroniclers of vovages. Thev 
came and went, leaving their contributions; 
they included Portuguese, Spumiards, Jews, 
Arabs, Italians: With these men as faculty, 
the Prince set up the first navigation schoal 
in Europe, its task to establish ocean naviga- 
LION AS AN exact science 

Until then, stnall ships had groped in «mall 
rovaiges, and navigation consisted mainly of 
piloting—making well-established coastwise 
passages with a few brief jumps from well- 
knowh departure point to equally familiar 
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landfall. Prince Henry conceived the idea of 
muking vovages where no man had been 
before. 

How could these things be done without 


knowledge of navigation? What use was it 


far discoverers to sail on voyages they could 
not plot, to return not knowing where they 
had been? European voyages, both in the 
Mediterranean and out of it, were all coasting: 
vovages then. Where sailors could not coast, 
they dict not: go 

A thousand Asian ¢hips sailed the mon- 
eoonnl waters of the Indian and China seas 
in much the same way, though they were 
better off. They had a dependable svstem of 
ocean winds, which they had merely to under- 
stand in order to be blow1n both ways—from 
Arabia to India at the right time of the vear 
and back again; from the Persian Gulf to 
Ceylon and back again: from the China Sea 
to the Bay of Bengal and back wean. 


Arabs Controlled Early Trade Routes 


Europe's seamen hac no such advantages. 
And they sailed with trepidution in danger- 
ously small ships barely fil for the coastwise 
passages they made, The working seaman’s 
wits a low-caste calling. Knowledge of coasts 
ind parts and harbors, of landfall, cdepar- 
tures, distances, and courses was a pursonal 
mutter, the stock in trace nol of mates and 
masters, but of individual pilots who hac 
painfully attained to it and preserved it-in 
clisely guarded manuscript boaks. 

In 1939 [ was given rust such a book, sort 
of periplus or navigator’s guide of the Indian 
Ocean, by the Arab pilot of a big Persian 
Gulf dhow tn which | sailed from #anzibar 
to Kuwait.” [t was handwritten, with small 
pen pictures of every important headland 
between the coast of “Fanganvika and the 
mouth of the Euphrates. Offciak at the 
British Museum found its older pages were 
made of paper several centuries old. 

In the maritime world as Prince Henry 
knew it, Europe's supply of the rich Eastern 
trade came overland to Italian ports, where 
n¢ch merchants grew ncher in its distribution 
sources of supply were dominated by the 


See “Sailing with Sindbad’s Sons,” be Alan Villiers, 
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Yoked Oven at Vieira Tug o Barce do Mor From the Thondering Surf 


When other boats dre waveboune, the bulky craft cleaves the lireakers without swamp 
ing: Upturmed prow and stern proclaim its ancient origin. Beamy enough for three or 
four Ten at cach aweep, the craft can be rowed ovl to see from farborless shores. 
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Arabs. who were then the great-=camen ol 


the Inchan Chrean and—more than that—a 
threat to Christian kurope 

Prince Henm's tes was to outilank Arab 
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He achieved these things, though not in his 
He died three decackes before His 

[Dore Goal 


Lenoese Loolumbus stumbled 


own lifetime 
POM patil 

Hope and the 
EW 


} lene pray wed tli 


found the Cape of 
LEP) ad World across the westert sei 
Prince Inspiration und 
the idea, Others made the vovages 

He was a prince, acuict ane unusual prince, 
almost a recluse. He distinguished himself in 





Tohing oarsmen 


Vien with @ plume BD bo anlnce f 


ces<til Pub i il il Wee | Vil i il 
| th oO Lith 4 
ithe as a Veet it i Patit TRE 
i ATGUre WA bile 1 rer Crag life fostered to 
Lacie. Aidking a turn, tie m hy ier 
whil rie if tte) 1 ih 1 hens j 
eaclain with a line from the other end ol | 
wl une, heaclting their faa. ful i milli 
dak | Lie Pun mi] fi ewe! tHe i Le 
| ith 
Fishermen s families throng |S i 
bay ech. Women apn chibciten fie | been Lar thea 
ati ic] ide peturnime tial 
Chile! in Ofer beanel, 0 f in the other, th 
reds he | Thirce Tet | | 5) Rata bc othe Se 





6.4 


action, he revolutionized navigation. He sent 
seamen in a new sort of ship to find the 
route around Africa into the Asian seas. He 
died before they had groped halfway down 
Africa’s long west coast. He is buried at 
Batalha, 60 miles north of Lisbon. 

This, then, is a summary of the bare facts 
in the history bouks. What about the man be- 
hind the printed pages? 

| chose Sagres as a good starting point to 
study the sea-mineled Prince, [t is anextracr- 
dinary place. Offshore the liners, the oil 
tankers, and the cargo ships pitch upon their 
vovages in a constant line, northbound and 
south. They seem to turn of their own volition 
at the appointed distance off Cape St, Vincent, 
almost as if they have no crews—as if vovages 
to the ends of the earth are now so common- 
place that the ships may <ail unattended. 

This grav, flat rock within sight of be Fa a 
has long been one of the principal turning 
points of the sea-borne world. | listened to the 
beating of the restless sea, questing into the 
deep caverns which millions of vears of its 
wild onslaught have torn into these zaunt 
cliffs. ] watched the spray break, flinging itself 
with defiant roars on the rocks (page 636), 

Here at Sagres | walked the lookout point 
which, traction avs, Prince Henry onee had 
used, and I thought of all that waste of wild 
sea tumbling there in the 15th century, with 
no ships at all—no ships, and no knowledge, 
and no daring mariners to venture bevonel 
sight of land. 


Ships Improved for Exploration 


The crving of the sea birds, the sizhing of 
the west wind, the scud of the low clouds over 
the treeless point were fit setting for this 
Prince of Navigators, discoverer of discover- 
ers. Turning my back upon the kingdom of 
the Algarve distantly behind me, shutting 
from my mind's ¢ve the steaming ships, | 
thought back five centuries to the days when 
the wild Athantic was asea of danger.and mys- 
tery, not to be sailed upon for fear of death 

The Prince harl changed all that! 

He had three great problems to overcome. 
First, he harl to develop better ships, for frail 
barks scarce able to survive a few days of 
coasting, never far from haven or base, would 
not be fit for real ocean-going voyages. Simul- 
fancously, methods of navigation had to be 
worked out and perfected, for point-to-point 
siiling would not get ships far int the un- 
kro wett, 
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Finally, with the improved ships and the 
methods uvallable, he had to inspire seamen 
to sail where seamen had never been before 
They must keep on eailing, not only until the 
great pioneering: voyages were success- 
fully made, but wotil they hac been reduced 
to the commonplace. 

First let us consider the ships: What could 
Prince Henry know about such things? He 
was not, of course, a trained shipbuilder. The 
anawer is that he could not know, But he could 
assemble tien who were competent to make 
contributions to the solution of that problem 


Caravel Spreads Her Sail 


In the early 13th century there were simple 
square-rigeecd vessels, round-bellied cargo 
carners, often with one big sail They spread 
this before the wind when favorable anel 
manger to sail somewhere, sooner or later, 
as the Lord might will 

There were fast ships, too. ‘Those fantastic 
seamen, the Arabs, backed by their Indian 
Ocean experience over thousands of veurs, 
had long known the merits of the lithe dhow 
with its lateen sails Early Greeks and Romans 
may also have used the lateen. A lateen is 
only a modern Bermuda mainsail with its 
leading edge set to a long vard on one short 
mast, instead of the mast standing upright 
to carry the sail, the mast carries the vard 
und the vard carries the sail (page 617), 

Such craft are fast, able, weatherly; but 
they are also weak. Developed against a 
background of azure seas to sail before the 
gentle monsoon winds, the lateen-rigged 
dhow was a wonderful vessel in its own 
waters, but no ship of discovery for the un- 
predictable western sea. 

Arabiais notoriously short of timber. Arab 
dhows were necessarily built with minimum 
materials, were often undecked, used cordage 
laid up from coconut husks, sails of lightest 
cotton. All these things they still did when I 
sailed in them in 1938 and 193% Thev were so 
completely designed for good-weather sailing 
that the upper bulwarks consisted of a-row of 
frond matting, set up to keep the spray out 
But the lines were good, and they were 
beautiful sailers. 

Why not combine the merits of the two 
kinds of ships? No one knows whether this 
idea sprang full-blown from the mind of 
some master mariner or whether it evolved 
over years or centuries. Whatever tts nautical 

(Continued on pape 638) 
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pecigree, this ship, the caravel, proved best 
able to carry Prince Henry's bold navigators 
ic) unknown parts Oi] the world 

The caravel’s combination of the stronger 
Buropean full and the fore-and-aft lateen 
nig, alone or together with square-rigged 
sails, gave Prince Henry's mariners a ship 
with more endurance, specd, and maneuver- 
ability than any previous craft 
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4 large caravel hae the big square sail 
surmounted by a topsail, on her foremast 
becatise this was the perfect rig to drive a 
ship before fuvora 
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He wines. She hard either 
FtWwo More tas, cach carving one 
large lateen sal 
Such sails were useful either off or on the 
wind Lackimeg the area and the cumbersome 
rigging of the large <quare sail, the lateen sails 
could “point” op te the wind better, like a 
modern yacht. So the Portucuese caravel was 
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By today’s measurements, caravels were 
small—about 100 to 200 tons— but they were 
large enourth for their job, They had one other 
merit! “They were comparatively cheap to 
rig and to man. Their gear was simple ancl 
could be maintained at sea 

While such vessels were being developed, 
the experts in navigation were getlingtogether 
to see what they could do At that time, the 
use of the compass was well understood, and 
pilots could establish latitude with reasonable 
accuracy, Seamen kept the most careful 
reckoning of how their ships progressed 
through the water, 

Constant care at the helm and the most 
thorough conning were the prerequisites of 
watch keeping. The compass might be lighted 
by the feeble glow from uw candle, but two 
skillful men watched it a long as the vessel 
was under way at sea—the helmsman and 
the pilot, or his assistants. 

A painstaking record was kept by means of 
pers on a traverse board marked with dis- 
tances and compass courses. We used such 4 
beard on the crossing of the new Mayflower 
in 1957, and found it surprisingly simple and 
arcurate to use." 

There were charts called portolanos, often 
decorated affairs of elaborate workmanship, 
These showed coasts: and compass courses. 
Each pilot had his own and sailed by them: 


Sogres Gave Navigators New Tools 


Prince Henry's school at Sagres worked to 
Improve charts, compasses, and shipboard 
instruments, and also devised superior astro- 
nomuical tables. At that time, the more impor- 
tunt pilots generally carrier! calibrater| brass 
Instruments which were forerunners of to- 
day's sextants. These instruments were known 
as astrodinbes, and many still in existence ure 
of excellent workmanship (page 627), 

Astrolabes could be used both for finding 
altitudes of the sun and stars and us surveying 
instruments, Thev had been known in Asian 
waters for many centuries: Using tables of 
the sun's declination, worked out in advance 
by the astronomers, pilots could compute 
a ship's latitude from the data provided hy 
the astrolabe. 

The difficulty was to use such instruments 
acturately and to provide the necessary 


"ore, In the NATIONAL Grogmaraic “We're Coming 
Orr on the davviroer,” May 194? und “How We Sailed 
the Sew Marvitouwer lo America,” November, 1022, both 
by Alon Villiers, 
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nautical tables. Prince Henry's mathemati- 
clans, astronomers, and instrument makers 
worked on this problem, To use a brass-asire- 
labe on the pitching deck of « small sailing 
ship is a very dificult art. know, because | 
have trie! that, tow. 

The nearest position we could arrive at 
with such instruments on the Mayflowrr 1457 
Vovige Was 20 or 30 miles from the positions 
given us by more modern methods. 


South to the Ortent 


One problem the Prince did not have, That 
was where to go 

At his very front door lay the whole of the 
watery world. What lay bevand that gray and 
tumbling sen stretching westward from the 
Point of Sagres? Nothing? There were old 
stores of lost lands somewhere to the west— 
fabulous, mysterious islands. Legends, per- 
haps, but named on charts, and named with 
4 curious consistency: St. Brendan's Isle, an 
edetined place culled Brazil (no connection 
with the real Brazil, then undiscovered), .0 
group of ishinds—maybe mythical, maybe 
not—called Antillia, and another known as 
the Iske of the Seven Cities—these were on 
many early Atlantic charts. 

Who put these places there? There is a 
chart known to have been in existence in 
1424 which shows Antillia about where the 
West Indies actually are. Scholars had long 
known of the existence of some land out 
there bevond the sea, and hal put forward a 
theory that ships could rewch the east by sail- 
ing west This was an old Greek iden, con- 
ceived « thousand years and more before thr 
school of Sagres was thought of or Columbus 
sailed that wav. 

Tt i# untikely that we will ever know much 
about transatluntic voyages made, or attempt- 
ed. in ancient times: It is sufficient to know 
that Prince Henry's scientists were aware of 
the possibility of finding a way toward India 
over the western sea, and probing vovages 
were mide leading to the discovery, or re- 
discovery, of the Axores, by 1457. 

Bevond that lav an interminable stretch 
of water harassed] periodically by creat 
storms. What else these early yvovages: west- 
wird may have discovered can only be con- 
jectured now, for records of them are Jost. 
But it is obvious that the Portuguese court, 
24 vears after Henrys death, knew sufficient 
of the Atlantic Ocean to turn down Colum- 
bus's proposals eight years before he sailed! 
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to the West Indies with the barking of Spain. 

The way to the real Indies was not by that 
direction. One spectacular, brilliant vovage 
would not discover it. No, the way was hy 
constant, searching sailings to the south, and 
Prince Henry sent his ships that way—ship 
after ship. 

Tt was slow, costly, difficult, Scholars might 
say the tormd sone was cnhdurable, but it 
was sailors who had to go there, and they 
feared it. Seamen were superstitious men; to 
them the sta was immense and its dangers 
real Time after timr, year after year, amull 
curavels sailed from Lagos or from Lisbon 
to ventore a few hundred miles or so and 
return with fearsome stories. It took 19 years 
for Henry to get his first ship past Cape 
BHojador, just south of the Canary Islands, 
not wn thousand miles from Sagres (see Atlas 
Map The World, a supplement to this issue). 

“Bevond this there t no race of men or 
place of inhabitants: nor is the land less 
sandy than the deserts of Libva, where there 
12 no waler, no tree, no green herb—and the 
sea 20 shallow that.a whole league from land 
it is only uw fathom deep, while the currents 
are so tertible that no ship, having once 
passed the Cape, will ever be able to return” 

This commonly accepted view is recorded 
by the (3th-century historian Azurura. That 
was the trouble: The seamen feared that if 
thev did pass the Cape they would never come 
home again. Wind and current there came 
from the north; no ports existed, and they 
could get no help ashore. 


Exploding the Myth of « Boiling Sew 


“Geo back, go back while we may!" was al- 
wavs their cry, until one braver than the 
rest sailed on. Such a one was Gil Eannes, 
conqueror of the myth of Bojador, whase 
nate is honored now by the beautiful Por- 
tuguese hospital ship which sails annually 
to the Grand Banks and Greenland. 

Gil Rannes had to make two attempts: On 
his first he came in sight of the Cape, but 
his sailors refused to round it. They could 
see the water boiling on the other side, they 
declared, and indeed it was obvious from the 
mastheucds that some disturbance was causing 
a preal upset and swirling in the sea. Boiling 
Wailers, adverse currents, no place to go! Go 
hack, go back! 

a1 Rannes was a courtier, not a pilot; a 
leader, not aseaman. Not knowing the answer 
to the séa’s strange appearance, he returned. 
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The disappointment that his failure brought 
to Prince Henry can well be imagines 

One can almost hear the courtier offering 
his excuses, “But the sea was boiling,” he 
might well have-saicl “I saw it myself from 
the musthead|" 

“That was not the sea boiling, but racing 
at ebb tide over constal shoals,” explains the 
Prince. “Have vou not seen it doing this along 
our own coasts? 

Indeed Gil Eannes had, And soin 1434 he 
sallecl back to the miuch-feared Cape once 
more, this time with a different crew, and 
when he saw the water beil, suiled lravely 
on, skirting it And indeed there were shoals 
there, just as the Prince had suid! 


Seamen Who Dared Other Unknowns 


Having defeated one myth and found it 
baseless, why not sail on to conquer others? 
But there was the problem of finance, too. 
Portugal was a litth country. Its total pop- 
ulation did not exceed u million and «a half 
souls. Its revenues were limited and could mot 
be extended. Prince Henry's caravels were 
hecoming costly, small though they were, 
and seamen had to be fed and paid 

Still the litte ships pressed on, though for 
vears the Prince's vovages were ridicule: as 
expensive absurdities. His personal courage 
never failed, anc it is a tribute to his genius 
that he never lacked good! seamen to take out 
his ships Portugal's fishing industry was a 
fine recruiting ground for courageous and 
able mariners: 

I can well tinderstand that. So could any- 
one who ever watched the great berco: do 
mar gong out through the wild Athintic surf 
at Costa Nowa, Furadouro, Caparica, or a 
dozen other Portuguese beaches, to wrest a 
living from the reluctant and frequenth 
tumultuous sea (pages 63) ancl f32), 

No break waters shelter these long, exposed 
beaches: Every Atlantic gale blows merciless- 
lv home on them. Even on the quietest dave 
the sullen surf roars and the rollers break 
threateningly. Over these beaches and through 
that surf the Portuguese fishermen must 
launch their 40- and 40-foot bouts, by hand, 
aided by nothing but their own strength and 
skill ancl great lion hearts. The sea rours, the 
huge bouts leap to life, the spray drives, but 
the fishermen keep on, riding through the 
surf with their huge. sweeps —three or tour 
strong men to a sweep! 

So it was in Prince Henry's time, ond soit 
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Sickle-1winging farmers harvest barley from a slope near Mafra. Setting sun 
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eilds the grain ond shadows the distant felds 


abundance when they shipped oul cheerfully 

after vear in Prince Henrys caravels 
The court und Henr’s miarmers provided 

the bearers. Ad 


Wen LAL these eniess Ventures 


Witeil 
the revenues of the Altarve 


from the mch tuna fishing, trom the oltve 
trees ancl the cork trees, the almonds wand the 
a Be 

lhe Prince's personal wants were simple 
He kept up no grand establishment 


& loukout, a rough bed—these were is lew 


[nie money 


’. chapel, 


heer He 
the year 
lt ries ive 


feted Six months ol 
been prefourclls 
niscourigine to have fis trusten 
discoverers come back from vo 
age aber expensive vovage to re- 
port that the bane stil! stretched 
away Ws far as they could see. In 
fact, it was not until 1441 that Cap 
Blanc was reached, imside the 
l root 

In the three veare from 1444 to 
iM4o, the Prince licensed 40 yo 
Lies 
rounded Cape Verde in 1445; 


Avaro Fernandes was aulmos 


nes oi os Service. Dinis 
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Year baler ite 
Cape Werde 
960 stull Portuguese 


West 


“ttra Leone’ a 
discover of the 
Islands —in 
—naturally followed the 


African coming: and goings 
VYorares Bring New Hiches 


Che colonization of the rich and 
fertile ishinds of Marcleira and the 
Ayor - 


on the (auined coust, thy 


the discovery of mold dust 
Dati 
nings of the shive trade — all these 
provided new means of finance, 
hut they alse created a distraction 
Far how Many Caplan Dbetan ta 
tuke more interest m tracing than 
[It was hard lo pass a 
S0Lrce Of pron 
Way 

Phe Prince's orders remained 


recovers 


Fainec| the hare 


Unchanged 
(ro south! (Go on!" 

The Cape Verdes were colo 
nized, and the littl ships pressed 
CT, round the bulge oi Viricn. past 
Cape Palmas wid eastward there 

could this be the end of land? 
past the Ivory Coast, the Gold 
(Coast, the Slave Coast, only to be 
brought up after a thousand 
miles by the great bulk-of the lane 
stretching interminably to the south 

Woule it never end? 

W het Henry cle 
questing voyuges did not end. The real {ruts 
of his work came alter him. African sailings 

more difficult, but his seamen-clis 
OVeTers persevered. At first, in the Northern 
Hemisphere, wind anc current har been with 
them. Vovages to the south were simple; 
petting back minin wae Lhe difficulty, Once in 
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the Southern Hemisphere, conditions changed 
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bold and proper route of standing right oul 
tite the South Attantic from the Line, and 
ciling south with the trade wind abeam 

That is the way we soiled in the lest 
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of the windjammers. That is the woy 


recomn ended it the Acti rats cl recoon: 
For the World, still in use 
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1. vessel bound for the Cape 
‘stand across the South-East Trade 
for the wind will 


draw more to the eastward as the 


eho hel 
wind on the port tack . . 
vessel 
MivVAnces 

[Ay Wessel] 


the South-East Trade will meet with fresh 





‘when to the southward of 
wits viriahble im cirection " Sat @ep- 
the west. The «alling ship, 


maving reached the latitude of (rool Hope, 
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erally from 
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and it Was the most stimulating part of 


hi lover Wi 


Cou, Continue on to 

Lustralia, or pull out of the west winds 

md stand up for East Affica or Indi 
Dut bow cid the route plotters for 


1 asco catrama know about this mid-ocean 


route? How could they know? For ne one 





Monument of the Discovenes chow 


ihe prow of a gramte ship, holding a tmimiatur 
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Portumicac coravel mpd beading the wav to th 
sea: kniehnis who carrted out his deems: kneel 
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lesion thie orood memoral for the 
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=O0th miversary of his death 
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hid sailed it, accorcing to the records now 
extant 

The answer, [ have long concluded. is that 
VovVagers Toust hove sailed that way not once 
but imany times, for sailing directions so acct- 


\ great mans 
LF 


rate and sound to be prepared 


cit eat CCenn Voie? Launched by rine 


not recorded at all: at least, ne 


Henry are 
records have come down tt us 


At some time between 1488 -ond 1498 
between Dias and Da Gama 
had not only found a way toward the Cap 


of Gowl Hope, but may have solved the richdle 


the Portuguese 


cf Atlanta satline in its entirets EHaITeo Tew 
that ocean the trade winds and 
the wind system north and south, once under 


know that in 


stom, Make possible regular voyages north 
south, evst. anc weet, with almost the relinbil- 
ty ha nionsoHofri 


' voveges of tha Dnidian 
(ein. 
Spies Sought Prince Henry's Secrets 


Just who first discoverer! these Lhings we 
kel te fine out 
Prince Henry and his successors had to cunrd 


oo na rary", Ir thre’ Whee 


their secrets. 

Lagos and Lisbon teemed with spies from 
ports and countries with a vested interest in 
eering thal a nvite arnevind the Cape wae not 
cliscrvered. or, if i 


1 j = f : 
Part ug sae manepels 


Were. that a Was Hot ij 
Genoese, Venetians, 
(astitians, Fiorentioes were alike determined 
to profit from Portuguese enterprise, if none 
ot them could s<hfle it So the more Important 
were mace stealthils ane their re- 
sults bear gat wer ne | 


VOVOEES 


Not only did De Gama tuke the best pes 
route in sailing to Inelia, bul there is 
by then, the Portuguese kiregs 
of the existence of Brut] and the east coast 
aol South Amence. Thes 
Grant Banks off Newfoundland (their euiled 
of cocdtishing shipowners dates back ot least 


to E510) 


ei bik 
evidence that, 


behed upon the 


Some scholars surmise that the Portuguese 
knew there was no usable northwest passage 
around America to the [ndies, nor a northeast 
way around Siberia of use to soiling ships 
They may even have hac an iden where the 
tp of South America lav, where their com 





patriot Magellan later discovered it 

Chey knew then—anrl vastly profited by 
the knowledge 
riehl 


that Prinee Henry had heen 
Che wav to the Fast wae hy first caine 


BOUL, ah] they hed found it with their cara 


vels pnd their brave seamen. First around 


Africa, first to Brazil, first woon the Crrand 
Binks, first America, first 


aroun South 
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Flag-decked Belém dedicates the Monument of the Diecovenes on th 


larus ici all in see Wao 


Chai nionh 


the suumimer breeze. Warships of 33 nations 


cruiser Ges Marnes, fire salutes. P 
across the Purifie. 
China, Papa 

Acmultion and a half Portugues 


hret to East Africa, India, 
Wwhal @& record! 

Led anc 
Inspired GV a.reclise Prince great amon nay- 
though not himself a seafarer—en- 
compassed half the earth and helped lay the 


foundations of the modern-ace. 


IFALOTS 


Portugal's Prestige Spread to Asia 


After the pioneering caravels, emblazoned 
with the (ross-of Christ, came the carracks 
and the galleons, the great naus-of the passage 
to India, which sailed on their atately 
mes for the pext 200) years 

After the 
pioneers of sea power, Afionsa de Albuquer 
que und the rest, who soon found that they 
mist seo supremacy 
throughout the whole Indian Ocean and all 


1, iti- 


discovering vovages came the 


establish Portugal's 
the PaSlCThH Seas 

Hence the Portuguese in West 
Airica,-al Mozambique, Mombasa, the Mal. 


eetihement 


fole yacht 
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hank of the 


al upmiver to Lishon. Leaders from mother Portugal's far-flung 


ion the throne onshore, where the thags of the nations flutterin the sorada. 


aici them tie United States Naw 


Pa Ih th 


Critoyts 


dives, Cochin and Calicut, Hormuz and Div, 
and Galle, Calis 
Whalse Li Wai LLEs 

They impressed the Africans and thi 
Asians with the excellence of their ships and 
the Inspiration of ther enterprise, establishing 
anew Rome | 
throughout eastern seas 

And so, 500 years after Prince Henry’ 
death, itis unclerstancable to find an Indian 
shipwright far up the Brohmaputra 
It makes 


Loon itt, ane Chittagone, 


at Crna ane the fa Wik i CPE 


master 
River who calls a large ship a nau 
sense to see the Portuguese names upon the 
Singhalese shops, the Portuguese churches in 
Civ 
ruined fortresses in so many places 

lt makes sense, 
set aside eight months to commemorate the 


z o a i 
‘Shit sun, the cannon in the sand, the 


tia, that this vear Portugal 


fifth centenary of the death of her mast ilhis- 


(rigus son af the ereatest era of 


Mmitisal ce 
world has known —sa Prince of 


avipators dnc 
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NEW WORLD MAP REFLECTS 


Centuries of Global Exploration 


WO WORLDS UNFOLD. before the 

two and of half million members af the 

National Geopriphic Society who re- 
ceive this issue of their magazine. 

One is the world of Prince Henry the Navi- 
cutor, with such |Sth-century mayp-makers’ 
notes os “Here the water ends” ond “These 
lands are inhabited by men having faces like 
dogs" (see foldout map, pages 689-621). 

The other is today’s stranger-than-fiction 
world in which 18 new nations have been born 
in 1060 alone and even the floor of the sea 
is Trevenling its contours to cartographers. All 
the ‘countries of the earth appear on this 
new IG+color supplement, the National Greo- 
eranhic Society's latest. Atlas Series Mi 


The World, 
New Sen Ranves and Depths Charted 


Since Prince Henry the Navigator launched 
the Age of Discovery and Magellan's scurvy- 
tididen sailors made the first circuit of the 
earth, innumerable men and explorations have 
tdded to the volume of knowledge concen- 
trated on this 25-blyy-19-inch sheet.* 

Thanks to modern oceanographers and 5ea- 
men af many nations, the two-thirds af the 
earth's surface covered by salt water has been 
mapped by The Society's cartographers mire 
extensively than ever before. Vast expanses 
of shading—the darker the deeper—eive a 
three-cdlimensional view of the areas. 

The Mid-Atlantic Ridge. an wnelerwater 
spine of mountains once thought to end off 
the southern tip of Africa, t now shown cun- 
nected with other ridges to form a continucis 
chain snaking thousands of miles into the 
Indian Ocean. In the western Pacific the 
Mariana Trench, deepest known bole on earth, 
shows a new reading of 36,198 feet. 

Seaweed aymbols over a wide aren of the 
Atlantic off the southeast coast of the United 
States represent the patches of floating gult- 
weed that cover the Sargasso Sea, 


On land, new countri appear in f@ profu- 
sion that kept Society cartographers working 
to within hours of the map's printing deacdhne. 
Since L937, when the NaTIONnaL GROGRAPHIC’s 


previous Work] Man was issued, 20 new coun- 


tries—rost of them formerly under French 
rule—have jolned the roll call of sovereign 
alates: which now total well over [00. The 
new Atlas Aap shows even tiny Alonaco, 
eccupying only half a square mle on the 
French Riviera, and the even smaller Vatican 
(ity, ite 100 acres surrounded liw Ficce, 


Ceasefire Lines Split Uneasy Areas 


New capital cities include such tonzue- 
twisters as (huagadoueou., Upper Volta; Va- 
unde, Cameroun; and Abiuijan, Ivory Coast. 
The West [ocies Federation, with its seat of 
eevernment at Port of Spam, Trinidad, ob- 
Lineal home rule for its 10 Hritish colontes 
last August 16. On the same day, the island 
of Cyprins won independence from Britain, 
and fireworks blaxed over NV hoot 

Cense-fire lines noted on the map show bow 
Korea and Viet Nam-are divided into Commu- 
Horth anid nunelimmuniat sith. An: 
other imeasy border splits Kashmir, where 
Indian and Pakistani troops have faced each 
other sance [O49 

Arctic and Antarctic insets complete the 
map, Other panels recor¢) members of the 
United. Nations and the Communist bloc as 
of September 6, 1060: list regional pacts and 
Hllances: and enable the map user to tell at a 
glance the time of doy anywhere around the 
world, 
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* Thi few map forme Plite 2 In The Seciety’s 
Athi Senes ond in the 20th uniform: sainal Atlas Map 
ies) soe thee eerie began in Jatuary, 1958 

Te limel their mages, mire thai 240,000 members 
have ordered the: convenient Atlas Folo, at 2i.85 
Single mis of the series, al 20¢ each—or a pocket 
cf thee 4 igs ed im P9558 ame 1950, at 4.40— 
may be ordered from the National faengruphic So 
ety, De. §4, Washington 6, 0, C. AC combination 
Of map packet and folie @ available at $9.94, 
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The 
umminebirds 
By CRAWFORD H. GREENEWALT 
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PHOTOGRAPHED my first bummine- 
Md one sultry summer afternoon in [1953 
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Shrewish Huby+throat Sometimes Pours Her Fury on the Male (opposite 


Where females predonunate ih timber, they attack males that are trying te feed. Ciniy 
United 
1 ruby @oreet 


Ceili of Ales 


hurmmingiird of the eastern 
America. The oiuhe spurt 
[OO-muile fiecht over the 


mile, or an bowr, anywhere along the win 

What is & homminghired? 

When first | became interested, [ put the 
question to my ornithological friends, hoping 
that the answer would paye the way to greater 
knowledge and understanding 

Here—in part—is what they supplied, a 
Prat 


reputable compilation 


embodied in Charles Sibley’s highly 
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Vithout their working clothes 
mls become much more bwreal, Do Audubon, 
the hommminghird wasa “glittering fragment of 
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Comte de Hutton, a@ French naturalist of the | &eh century 
considered the hummingbird “of all animated etnies thie 
most elegant in form ancl briliant in color | oweitaire| tee 
loaded it with all the gitts of which she bis only given othe 
birds a share,’ 

This & much more pleasant and far less alarming than 
schinngnathous anisodaetivie Anoctifturmes 

The common name of the family varies with different lan 
runte arenes. We call them humminebirds, which certainly cles 
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not do justice to Aunlubon’s lyric description, The French, with 


uncharacteristic lack of imagination, aay ofseau-mourche, o1 
ly-sized bird. The Spanish and Portuguese do a hit better 
with respectively, pica For—peck the fower—and fetta flor 


kiss the flower. In same of the Lesser Antilles they are called 
morn’), The murmiurers: and in. Cuba, sav-fane—phoneti- 
t 


colly, an apt description 


lntigos Litkened Birds ta Sun and Stars 


The Indiin populations of Uentral and South America 
countries have done great deal better, Thelr common names, 
wend, Anita, genio, quid, signify “rays of the sun,” 
‘tresses. of the clay-star.” and the like. Even wm sctentity 
nomenclature, the sun, the stars. anel DTeOGHIS Ssiones Appar 
frequents ihe name Popaca pyri, for example rcins Ue 
‘hery topaz”: Stelfada, the “little star”: CArwolem pis, the 
‘golden torch”; Sappferina, the “sapphire. 

All this bers the original question: “What im a humming 
bid? = AS a layman, | would say that i you see a very small 
ird hovering, body mathanless, before a fower—then vou have 
ceen a hurmminghind, whether vou are in Saskatchewan, Erua- 


Hor. or Tierra del Fuego 
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This fellows scientific mame re- 
fects hic cay plumage, among 
the moet gorgeous of his fam- 
itv. He feeds in dowering tree- 
| feet high in the 
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other birds could pose. 
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The Hummingbirds 


It is the method of flight that is unique. 
All hummingbirds hover; no other bird hovers 
as consistently or as efficiently. 

Hummingbirds are creatures of the Western 
Hemisphere. They are found in North, Cen- 
tral, and South America, and in islands of ad- 
jacent seas—nowhere else.* 

There are many species and subspecies: just 
how many is difficult ta state precisely. The 
last comprehensive survey of the family was 
made by James Lee Peters in his Cher&-Laist 
af Birds of the Werd (1945), He recognizes 
123 genera, 319 species, and 656 forms. 

“The geographical distribution of species 
varies with the latitude, the largest number 
heing found within a band 3° north and south 
of the Equator, The geographical center of 
the family, if that is a proper term im this con- 
nection, i¢ in Eecuader, where about half the 
known species are found. 

There. are hummingbirds at all altitudes and 
in all climates—there are birds of the for- 
est, of the garden, of the plains, of the Hythe 
tains, and of the desert, In fet, one can 
say that wherever and whenever flowers bloom 
in the Western World, hummingbirds will be 
found. A ubiquitous and adaptable family. 


Some Hircds: Migrate 2,010) Miles 


Perhaps T should say a special word about 
the species of the United Stites, In the en- 
ire area east of the Mississippi there is only 
one nesting species—the ruby-throat, Arcér- 
lochws colvbris—which most easterners see 
in their gardens during spring anc) summer 
(pages 660-61). The West dots quite a bit 
better, with eleven breeding species, but sev- 
eral of these barely get across the Micxican 
border. 

As a general rule hummingbirds do not 
migrate far. ‘The notable exceptions are three 
that breed in North America—-ruby-throat in 
the East, rufous and calliope in the West. 

Ruby-throat and rufous migrate at least 
2,000 miles from breeding site to winter quar- 
ters, How they manage tt still reniains a mys- 
tery, But they do manage, apparently without 
great numerical losses. The ruby-throat Is 
even said to cross the Gulf of Mexico, a clis- 


"Fartler studies of these binds in the Nattowat 
Ghxirarsc: inclade “Freezing the Fight of _Hum- 
miingbirds.”” by Harold F. Edgerton, R. J. Sdeedrnch, 
and Walker Van Riper, Anuust, 1952, “Humming 
beirets in Action,” by Harold E. Edgerton, August, 
bo47; anal ee the Seiailest Feathered Crea 
tures," by Dr, Albzander Wetmore, July, 1432 
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tance of 500 milés—a remarkable arcomplish- 
ment for a creature whose length measures 
scarcely 3 inches, 

The hummingbird family includes the smalls 
est bird known to man: Calvptr Aelenae, 2 
Cuban hummingbird called the “bee,” a tiny 
creature about 2% inches long. Many other 
hurimngbieds, perhaps two-thirds of the spe- 
cies, ate smaller than the smallest birds of 
other tamilies, but here again there are excep- 
tions. The largest is Putagong Rigas, an in- 
hahitant of the Andes, about 845 inches in 
length and roughly equal in bulk to o large 
swift (page 672). Hummingbirds, then, can 
certainly be called small, but by no means 


Hummingbird population cen- 
tera in Ecuador, where 165 i 
the 319 known species have 
been reported. One. subepecies 
lives only on Ecuador's Mount 
Chimborizo, at altitudes of 
12000 to TS.000 feel Other 
varitties range from Aluske to 
South Amumrica’s tow. 


Ecuador 
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The author and his motion-stopping camera 
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The Hummingbirds 


are they invariably the smallest of the avian 
population, 

The hummingbird family ts motable for its 
contradictions: Consider the brilliant irides- 
cent colors, a surt of trademark for the fam- 
ily. While it fs quite proper to say that if you 
see i very small bird with highly micdescent 
colors vou have seen a hummingbird, there are 
so puny that have no iridescence that the defi- 
nition omits more birds than it inclurles. 

When the iridescent. colors do occur, they 
are really striking, and Audubon’s “glittering 
fragment of the rainbow" is, if anything, 


clearly on understatement. No other bird is 


so Orilliant. 

There are two potable thinws about these 
colors, The first is that they are structural 
and not pagmentary, The blue sky, a rainbow, 
a drop of ofl on a wet pavement, the brilliant 
Nash from a diamond are structural colors; 
a red tie, a blue dress are pigmentary. 

The second is that they are highly direc- 
tiunal, and inva ving bird ane must have a 
quick eve to see them at all. For one to see 
iridescence, the bird must receive direct light- 
ing, the source of which must be behind the 
observer, Then the colors fash with astonish- 
ing intensity and beauty, Lf the bird turns its 
head a few degrees, the colors disappear, Thus 
a quick eve is meted, but patient observation 
i amply rewarded, 

To residents of the United States the colors 
will be largely reds and purples, Farther south 
this spectrum enlarges, and the colors cover 
the whole runue from brilliant red te brilliant 
blue, with all the intervening possibilities of 
hue andl shade. 

Not all humminghirds are brilliantly col- 
ored, Most of the females, for example, are 
relatively cull, although o few are quite as 
pores as their consorts, 


Hiommer's Setret: [é Power Flant 


Perhaps the most extraordinary thing about 
the humimingbird is its power plant. For 
energy output per anit of weight it autper- 
forms doy living warm-blooded animal In 
discussing hummingbirds’ extraordinary “c- 
livity, fieures are fairly meaningless. unbess 
they can be related to something we all: recog- 
nize, Let us take man. 

A hummingbird while hovering has aon 
energy output per unit weight about ten times 
that of a man punning nine mile an beur. 
This i pretty close to the highest possible 
output of human energy, and a pace that a 
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man can maintain no longer than half an hour. 
A hummingbird, on the other hand, can fly 
for much longer periods, A man doing the 
same work per unit weight would be expend- 
ing 40 horsepower! 

A man’s actual dally energy output is about 
3,500 calories. The daly output of a hum- 
minghire lending its orcinary life—eating, fly- 
ing, perching, sleeping—if calculated for « 
L70-pound man, is etjuivalent to apptuxt- 


mately 155,000 calories, 


Ruby-throwt Fattens Up for Long Flight 

Ti we convert these figures to food intake, 
the results are astonishing, A normal man 
will consume 2 to 2° pounds of food per 
div. Uf he energy output were that of a 
hummingbird, he would have to consume in a 
day 285 pounds of hamburger, or 370 pounds 
ot boiled potatoes, 

Actually, hummingbirds use sugars as their 
proncipal food (supplemented by insects and 
small spiders), and sugar has a much higher 
energy content than the items listed here for 
the human larder. Even so, the ayerage hom- 
mingbird consumes hali its weight of sugar 
daily, an extraordinary intake, Tus leatls 
Ws quite naturally to what we might call the 
“migratory {yel supply.” 

As we have said. few bhomminehirds migrate. 
but those that do show an astontshing capacity 
to put on fat against the period of their 
strenugus migratory exertions. Studies made 
of the ruby-throat immediately before migra- 
tlon indicate that this little bird can add 50 
percent to its normal weight, all of it fat, to 
provide an extra- fuel tank, so to speak, tor its: 
long nonstop flight across the Gulf of Mexico, 

To make once agin a human comparison, 
it is as if our 170-pound man could in a few 
werks put on enough fat to increase his weight 
to 255 pounds, agninst some: extraordinary 
and short period of exertion during which he 
could neither eat oor sleep. 

Let me recite ane more statistic, The 
hinnmingbird’s: surface temperature ts nor- 
mally ‘slightly higher than ours. Tf a man 
were expending energy at the rate of a bhover- 
ing humminghird, and could perspire freely, 
he would have to evaporate about 100 pounds 
of perspiration per our to keep his skin 
temperature below the boiling point of water. 
If his water supply min out, his skin tenpera- 
ture would rise to 750° F., well above the 
melting point of lead, at which temperature 
he would glow, and probably ignite, There 
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Blue-throat brakes in mid-air, 
his fan-shaped tall arresting 
speed like ah airplane's flaps: 
The range of Lomporwes cle 
mecrciae iicludes Mexico 
southern Texas. New Mexico. 
and Arizona. Among the larpest 
of American hummingbirds, he 
haunts waterfalls and sireors. 
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fos 


is tuch to be said for our relatively sedentary 
existence, 

Hummingbirds must feed abundantly and 
regularly to keep up their energy supply. IM 
artificial feeders are provided, they come in 
for their snack once every 10 or 15 minutes, 
We hitman con vel along of a Charee of fel 
three times a day. 


Nighttime Torpor Conserves Energy 


After all this, it might well be asked) what 
hummingbirds do at night. Here nature, with 
her customary ingenuity, has found an we 
usually efficient solution. She has given the 
birds the ability to pass into a state of sus- 
pended animetion, during which the body 
temperature drops and the energy output sinks 
to avery low figure. In this state the birds 
can be handied without taking the slightest 
notice, The factors inducing them to enter 
this torpid coniition are nol yet oompletely 
understood, Confusingly, it is not a rezular 
nivhtly occurrence. 

My own view is that passage into torpor is 
in some way connected with the energy 
reserves of the birt) at nightfall, Tf, 
ample, the bird bas fed well during the day 
and its energy reerves are high, it will sleep 
normally. Tf. however, food is scarce ane our 
bird goes to sleep without sulficient nourish- 
ment, it will stretch out its enerzy reserves 
by becoming torpicl., Arousal from the torpid 
state, when it comes, ic almost instintaneous. 

The energy cutout of the birds when torpid 
is only one-twentieth that osseciited with 


lor k- 


LAT Ee Teas .* 12 eels 





if a eid 


National Geographic, November, 1960 


normal sleep, If this seems to get them hack 
info the human area, let me say that even in 
the torpid state they still put out about as 
much-eneresy propartionately as aman taking 
his carly morning constitutional. 

In view of the high energy requirement, 
felting the necessary $0 or 60 miealsa day is 
apressing problem. For this also the birds wre 
well equipped. They have an unusual and 
highly extensible tongue with which they can 
reach deep into a flower for them supply of 
nectar, The tongue is tubular, and with what 
must be much like on internal suction pump 
they can consume their fuel quickly, eff- 
cently, and in adequate supply, 


nique Wings Have “Reverse Gear’ 


Amt we come to fheht techeiques, Al- 
though the flight of birds and insects has been 
studied! for hundreds of years, very little is 
known with certainty, and as to humeming- 
birds, even their speed has not been precisely 
measured. 

Hummingbird flight is different from that 
of any other hird,-andl the anatomy of their 
wings is unique. They are the only birds that 
tan hover with body motionless. They are 
tlso the only ones thal have a “reverse gear’ 
which ¢nables them to diy backward as prettily 
and as efficiently as they can fly forward, 

Much has been written about the extremely 
rapid winkbeat rate of hummingbirds, and in 
eome cases it i inderd high. A male Celfi- 
fator umetinvsting, for example, registers &0 
beats o second, a rate far hisher than any 


Black-chinned hummer 
shows off his lridescent 
purple neckhard on ele 
pance rarely recorded on 
film.  Arcinfochoy alexarari 
winters in Mexico and sim 
mers in the north, 

In hovering. hummingbird 
WINKS Tove, nik up and 
down, but forward dnd hack- 
ward, jivating ike semi- 
piore flags. Cin the tkick- 
stroke, wingts turn at the 
shibulder nearly 180" so that 
topside become: betlomside 
and suprolies litt. Like beli- 
copter, hummingbirds can 
reat Vertically, Weight for 
weight, they use about half 
a5 much power, 
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minghirds stroke fess rapidly than ordinary 


birds, This surprising conclusion is based on 
the fact that while ordinary bird: generate 
nower only on the downbeat, humminghirds 
cet propulsion and lift on downbeat and up 


beat both, 
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The Hummingbirds 
@legant nor compact, and 1 doubt that any 


A humminghird ts much like a helicopter 
in its flight performance. To be sure, the 
wings vo backward and forward, more like the 
cars Of a beat than the circular whirl of the 
helicopter rotor. The effect, however, is much 
the same. If a helicopter hovers, the rotor 
is in a plane parallel to the earth's surface, 
So are the wings of a hummingbird. As the 
helicopter moves forward or backward, the 
rotor tilts in the appropriate direction. Se do 
the wings. of the hummingbird, The heli- 
copter cun rise directly without a runway for 
take-off. So can a hummingbird. 

In studying the fight characteristics of 
these amall birds, | needed first of all a high- 
speed motion-picture camera of a very special 
type, Many such cameras are commercially 
available, but unfortunately all require an ap- 
preciable time—half a second or so—to reach 
full speed, Since within this interval the bird 
would long since have depurted, some new 
method had to be devised to ensure an instan- 
taneous-start; that is, to have the film accel- 
erate from zero to 1,500 frames per seconde in 
net more than a few thousandths of a second. 

Starting from scratch, and with much kindly 
assistance, we finally evolved a camera dubbed 
“Mark 1.” The successful result is neither 
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camera manufacturer would find it a market- 
able product. But it dots start instantly, 


permits film speeds up to 1,500 frames per 


second, and can be triggered by interruption 
of a beam of light shining on a photocell. 


With this device the birds in effect become 


their own photowraphers, 
Test Flights in a “Torture Chamber” 


A second problem was to devise a method 
that would induce the birds to fly at various 
controlled forward velocities; from zero to 
the top speed of which they were capable. 
Fora long while this represented a stumbling 
block, but inspiration finally came: The prin- 
ciple represented might be described ws that 
of an aerial treadmill, 

Our solution was a homemade wind tunnel 
about 18 inches in diameter with a powerful 
fan at one end, The fan's output could be 
vatied to produce a heail wind of any re- 
quired velocity. Weplaced a feeder at the 
exit end of the tunnel, its spout centered in 
the air stream. 

A bird coming into feed, confronted with 
ft head wind of any given velocity, would per- 
form precisely as if it were flying at a similar 
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Rockabve-bahy Nest Sways 
Most hummingbirds build cup- 
chap neste and anchor them 
firmly, but birds of the tropical 
American genus PAerthorus 
refer conical homes that hang 
by strips af vegetation. Lamps 
of dirt woven into the bottom 
counterbalance mother. and 
young. who ait on top. 

This bird suspended her Hume 
from the bottom of a bridge, 
Half-totlt nest at right shows 
she exercised the female's pre- 
rogative wf changing her miticl. 
Hor species is prepred. 


Racket tail and powder-puif 
leggings identify Qereatie pm 
dereooda, which ranges the An- 
des from Venexuela to Bolivia. 
Another racketioil, Loddigeria 
mirabilis, curves his tail under 
himself so as to frame his face 
with the rackets while he howers 
In courtship, 
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camera affected them scarcely at all; and at 
high wind velocities they seemed almost to 
mike a game of it. 

[t was amusing to note the difference be- 
tween the wisdom of maturity and the brash- 
ness of youth The adult females soon learned 
to line themselves up with the feeder about 
eieht to. ten feet downwind from the tunnel 


exit. They would then work thelr way in fits 
ancl starts until the goal was eventually 
nohieved, At frst the impatient young birds 
would fy diagonally up into the wind stream, 
only ta be blown bead over heels when they 


encountered the full blast. Hut under their 
muther’s efficient tutelage, they soon learned 
the trick and were finally taking nourishment 


Gina & Cegpedwag? C0) igs ahah By be BEY iat 


with as much aplomb and zeal as their parent. 
After two years of experimentation and sev- 
tral hundred high-speecl sequences, it scene 
clear that the tap speed of which these birds 
are Capable ls something fast under 3) miles 
an hoor. When the wind tunnel was’ boosted 
to that speed, the birds would try repeatedly 
to reach the feeder, They would enter the 
sip stream well downwind and fly to within a 
tuntalizingly short distance of the feeder, only 
to find theme ves unable to make the rade. 
We can also see in slow motion the tech- 
nique of the fast getaway, When the birds 
are hovering with the fan turned off, they 
take ficht when the camera sturts its buzz- 
ing and depart as rapidly as possible. As the 
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In their day-to-day living the outstanding characteristics of! 
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have even seen then perch ot 
ecause they have love and affection for humanity. It is only a 
reflection of complete confidence in their ability to make a fas 
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They are said to be attracted by anything that is bright re 
incor, although thes has been disputed anne gbservers. A] 
own experience is that red ts indeed! their favorite. | have see 
them on many occasions explore the red plastic knobs of ms 
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be wearing a red the they prodded at it, doubt- 
less to see whether it contained anything good 
to eat. When we were photographing caged 
birds in Ecuador, someone had hung-a ther- 
mometer filled with red aleohol on the wall 
of the cage, and each of the humminghirds 
in turn tested it for nutritional value. 

Like most other birds they establish terri- 
tories Which they defend vigorously, whether 
or not the intruder is of their own family and 
quite revardless of size, A humminghird will 
chase a catbird, routing him quite successfully 
from the territorial howndaries. Thelr bellig- 
erence, however, goes far beyond the simple 
needs of territorial defense: | suspect that 
they engage in their aerial jousts more for the 
fun of it than for any other reason. 


Courtship Inspires Acrobatics 


When it comes: to courtship and mating, T 
am-afraid T can tell no tales of marital fidelity 
and “growing old together.” Each male is a 
feathered Don Juan with interests limited to 
food, henting, and courtship 

His courtship display is 4 veritable aerial 
circus. J have seen it myself for only a few 
apecies; but the literuture indicates that all 
males behaye in much the same way. 

The female ruby-throat settles herself on a 
twig fairly near the ground. The male rises 
high in the air and launches 1 power dive that 
ends immediately in front of his dazzled mate- 
to-be, then rises precipitously so that his 
course resembles a large U with the female at 
its Lapse. 

In thie performance she chooses her posi- 
tion, or ke may choose it for ber, in such a 
way that she can see the light reflected from 
all his iridescent feathers, and so has the joy 
not oniy of his aerial acrobatics but of a beau- 
tiful color display as well. If she succumbs, 
he dashes off to other conquests, ungallantly 
abandoning her to deal alone with the conse- 
quences of their union. 

Leaving the male to his philandering, the 
female who has been courted and won proceeds 
immediately to her nest building (page 670), 
with apparently no thought, aside from o cas 
unt battle or two, for anything except the 
procreation of ber race. 

The egz quota of a hummingbird is almost 


National Geographic, Nevember, 1960 


invariably two, and the incubation period on 
the order of 12 te 16 days. In nest building. 
as well asin incubation, the females are usu- 
ally fearless, 

| have had camera, flash lamps, and myself 
within four feet of a nest under construction, 
and the lady went on building, paying no more 


attention to tie or my equipment than if T had 


been merely a part of the scenery. 
Nestlings BRecome Sword Swallowers 


Eventually the young hatch and the feed- 
ing process begins. This is a fearsome sight. 
The mother arrives at the side of the nest: 
the young stretch out their gaping mouths, 
whereupon she inserts her bill to a depth that 
makes one certain it will come through on the 
other side, and literally pumps nourishment 
Into the voung one, 

The longer the bill, the more terrifying the 
process. I have never seen the swordbill hum- 
minghird in action, but | should think that 
would be a sight te shock the hardiest soul 
(page 676). The process, however, seems to 
work, for there is no record, in literature or 
out, of a baby bird being impaled by an over- 
assiduous mother. 

The time the young are in the nest is quite 
variable, much more so than for most small 
birds, In the case of the ruby-throat, for 
which there is an abundance of data, the nest- 
ling period varies from as few os 10 to as 
many as 30 days. 

The young, whatever their sex, when they 
leave the mest aml for some time thereafter, 
reemble the female. The males do not ac- 
quite their resplendent iridescence until alter 
their first molt, about a year after they have 
hatched. 

When the youre are old enough to fend for 
themselves, they become individuals in their 
own right and are quite as likely to do battle 
with their mothers as they are with young from 
a neighboring nest. 

Here then are the humminghirds as 1 found 
them—striking little creatures, gay, fearless, 
pugnacious, and colorful. Perhaps, after all, 
the Comte de Buffon did not exaggerate, and 
nature did indeed load them “with all the 
gifts of which she has only given other birds a 
shure.” 


Cold Shower Washes Away the Cares of One Who Bathes on the Wing 


By. preference, huimminghinds spend much of life in flight, their daily baths not ex- 
cepted. To wash, they plunge inte clear pools, flutter through dewy leaves, of fly 
moder a are) waterfall, os dies this bhissful Ecuadoran, Corligena wiligni, 
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From Cairo to the Gulf, 
Gld Bie Strong rules 
with a muddy Aand 






The Lower 
Mississipp1 


By WILLARD PRICE 


Ilustrations by National Geographic 
photographer W. D. VAUGHN 


| HE MESSISSIFPI, they say, changes 
ax al Cairo. And indeed, as I followed 


it from birth to marriage with the Ohio 
at Cairo, in Illinois, the sweet upper river 
had seemed yomistakably feminine.* 

But winding along the lower river a thow- 
sunt) miles to the Gulf of México, 1 was to find 
it just as surely masculine—a broad brute of 
a. waterway that demands respect, and some- 
times fear, Little wonder that Negro and 
Indian gave it names like Old Man River, Old 
Devil River, and Old Big Strong, 

On the upper river, the superstitious say, 
you can seé the ghosts of Jovelorn Indian 
maidens who leaped to their deaths from bluits 
threueh which the Mississippi River cuts its 
way. Hut the great legendary hyure of the 
Lower Mississippi is not a maiden, It is 
(ld Al, the River King. 

Old Al was created by Negro rotistabouts of 














See “The Upper Missiasing," by Willard Price, 
Warmaal Geogesroun, Suvember, 1058. 


Below the gleaming towers of New Cirleans, 
gateway te the mid-continent, ships await 
quarantine clearnnge and assignment to berths. 
The port, second in the Nation anly to. New 
York in value of foreign water-borme com- 
merce, lies at the southerm end of a vast water- 
shed draining port drull of 31 States. Here the 
Mississippi begins a broad loop that inspired 
Sew Cbrleans’s nickname, the Crescent City. 
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Silvery streamers of Spanish moss overhang Havou Bara- 
lar, Where author Willard Price and his wife pause for a 
enc, Exiled Acadiana from Nowa Scotia settled this havow- 
fretted marshlaml Baratena-bosed ptrates-led by Jean Lafitte 
apernted a feet af ships in the early 1800's, sold. captured 
nyt Od Olher lout at public auction. sod helped Andrew 
Jacks with the Battle of New Cirlenns [Today of amd gas 
Wells rite Lie bavow. sports-hehing. beets cally {rom its mann: 
tf, Gd haces on Vee Intracopsty| Waterway ply a section of It 

NLno-Darn antngr ot 20 Wwiks and 2.4 previous NATIONAL 
CERAMIC arichts range from Japan to the Thame|s Rives 
the inquine Wr. Price has traveled the Missiasipo trom bend: 
woters Lo mouth bey, came, fowls, steamer, plane, ancl cor 


The Lower Mississippi, ws if seen from 240 miles above 
the uli at Mexico, meanders south from Coiro, [lines 
Cithcrele mattresses, emergency saillwuys: and lovees re- 
strain Old Mun River, whore wanderings have dotted ofd 
courses with oxbow |nkes cut off fram the main “ream 


the steamboat age, but the deck- 
hands of the modem towboats 
sometimes declare that they 
Fotklore de- 
arribes Old Al as an alligator 
biewer than a baree, He wears 
4 gold crown on his heal and 
holds-a huge pipe of tobacce tn 
one of lis scaly forepaws. With 
the other he takes delicht in 
humping up a snd bar to block 
n pissage. or in plucking mriver- 
man of a barge for. his dinner. 
With his tail he awitches cur- 
renis this way and that to 
throw a tow up against a bridge 
pier, smh a levee, of toss 
foods over farms and villages. 


have seen him 


Lower River Rides High 


The hoodan doctors of the 
Deep South Still sell poord-luck 
charms guaranteed to keep Ch] 
Alin his place. In days gone by, 
when roustahouts- grew. weary 
lnading ancl unloading cotton 
hiles, they would furtively drop 
sate tohacon into the water. 
For it wos well known that 
Whenever Gel Al «moked his 
pipe, the fumes Tose from the 
river ond mace o densr fog. 
This brought the olel-time radar- 
leas steamboat to p halt, and 
the roairtahouts could rest 

The stretch north of Cairo 
ma cdur-out river. Tt has carved 
a trench for itself over the aves, 
and the rock walls rise as hich 
as 600) Teet. The lower river 
rides brazenly atop the land, 
Almost Ke wn aqueduct, 

While vou look down upon 
the upper river from its preci- 
pices, you often Inok up to the 
lower river from land behind 
levers, New Orleans, for ex- 
ample, lies five feet below aver- 
og@e river devel: in Aooddtinwe it 
i 14to 18 feet below Ube river 
Rainfall in the city does. not 
drain eff—it must be pumped 
uD ined away 

Following the levees through 
ihe kingdom of Old Al, omy 
wile Mlary and | traveled south, 
schnwiines by heat, sometimes 
by cor. A French voyageur hid 
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long ago described the Missrssippt most aplly MTadnid continued as a tracing and agricultus 
[ thought: “a wild, furious, whirling stream. al comniunity 


We came to Sew Martrid, a Missoun towt Sot, however. without interference from thi 


that has had to shift its ground repeatedly to troublesome river: Time after time New 4a: 
PSacape ihe caprices of Ole Al Here no ivwot clri¢l atl to father isell mn ane move bc | 
an American Revolutionary colonel name! as the Mississippi changed course amd! enawe 
ieorve Alormat proper! veel irae Lip 2 Tew ETC its Aine muri banks. Dh rival sie mow 
colony with the help of Spain. Hence the lies woder water, near the Kentucky shor 

name Sew Maidrut “Al the buildings on the river,” said Mrs 


[It was t Ce 0 UL. Le nel eautit wl Laura Hunter, an old resident. rere went or 
4 il f i i 
flv 2 ATeTicH, WILK Streets [U0 feet wide. a Hiers during oy eirlined. Their owners ker! 


l2-acre park in the center, churches of every rolling them back 





"pipe | | # Looe Th ] pyar ' ghatterrnm| 1] | ‘| Tenn , } i 
Creed, 2c) ft Taxes j¢ (ren whe shatter Wher wie Fi Paneer Of Oe if | ie 


WOen SDA revoked the fan ¢rant bit hy EVR and) Arkarness on the other. we felt that We 


a i 5 





vere Betting into the real Suuthat leet Phere nthe Nation that are erawine te stetwits 
k ‘ ‘ . 1 L t » ‘I ” re. ‘ 
Ui 1 delicious lanruor in the fir. & sense o ule mits 1S The irre st anol Cotton. mirket 
] ' y - 1 i " ba l cas ; 
ft ee EP EE LTi {* mricl Gi Lie We CO GE it | Ties | Lie wiirtel . Iaroesl rere! 

= 


j 
7 pi d es | 
reloxticrn Lie Ly Woe 
f 
= | = " 
one Of The. Gime: 


wood fumber ourket. It fas 


sultry eat 
nyer ports ATi! Wors-akéeo one 


| ‘ P . 
eh ae ie, | Lae j 
leh be Lyon 


[Ine SOUL: 


Menrphis Booms to Reeck-aned-roll Beat SAL SPER er Pa Soe oe? 
And Meat-nacking centers 
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Bult the northerner supposes fis city to 
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Smoked to a Golden Turn, 


Keritue hoy bl weris Hang to Age 


When autumn cools the Mijsae- 
im Valley, the scent of burning 
hickory pervades the air near aA 
ington, Kentucky, Last winter 
the smiake gave thivor and cole 
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Eaplores a Cypress Forest 
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16, 1601. an earthquake shook the 
Nissho Valley, When mom- 
ing came, ternfied inhabitants ol 
wirthwest Tennessee looked. out 

I i pew lal horina. th 
wht the quike coused a land up- 
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Bluff-top Memphis enjows the boon of river commerce without the bane of food; 


Nor is fishing what it used to be. The 
ewilter current has washed away many quiet 
breeding spots. 

ur next stop, Greenville, Mississippi, had 
grim and tragic experiences during the great 
flood of 1927, But William T. Wynn, a 
Greenville attorney, recounted one of the 
lighter Incidents to ws, 

When the town was inundated, 10,000 low- 
land residents were evacuated to temporary 
camps on the crest of the levee, They were 
divided according to precincts, and each per- 
son had ta report ty the medical tent of his 
own precinct to get typhod shots. One woman 
who came to the wrong place was. flatly told: 


GES 


“You don't belong here. You've got to pet 
vaccinated in your precinct,” 

“But why can't | get vaccinated in my 
arm, like-everybody else?” the woman asked. 

From Greenville we drove 150 miles back to 
Memphis, where we boarded the southbound 


towboat Waebe Jitewd. We had made the 
acquaintance of these craft during our travel< 
on the opper river, Diesel-powered work 
horses of the Mississippi, they hustle their 
stagzering loads, some of them equal to the 
cargo of two ocean-ing freighters, up- and 
downstream ina fraction of the time it once 
took the romantic but cumbersome old stern- 


wheelers, 
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Like most Mississipypr towbe 
Iola pushed rather than pulled its 
“rin of barges stretching hunelreds of fee! 
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of navigation. A few years hue 
Natcher struck a pier of the Greenville Bruice 


when swift 


thie 


anc sank with ta men, 
When we Vickshbure, 

of its hazards: wv 

current, of from the 


reach We See ane 


bricve s strong <cross- 
“set. 
All the officers are in the pilothouse to watch 
He hears straight 
At the 


last moment the set carries the enormous tow 


Louwisina shore. 


our coptain take us through 
OF a pler and apparent ches trie titi 
sileslipping to port just enuurh to mise the 
pier, and we pass through with room to spare. 


Hiverboat Pilot Sill Is King 


This would be no trick for a maneuverable 
bint tw it with 21300 
stretching nearly a quarter of a mile ahead of 
your steering levers! 

The skill and responsibility of the Missis- 


cock of the walk among 


niotorba! toms of tow 


sin pilot make him 





It was so in Sleamboaat days: if 
that there is 
lees bluster and swagger now, Profanity used 


river tren. 
is still so. The only change ‘ts 
to be an art carefully cultivated by every pilot 

“What's the use of 
nilot,” lamented one old-timer, “i 
tel] people to go-to the devil!” 

We left the Wate [ifead at the bill city af 
““Citiraltar wf 
nethaps the hardest nut General 
crock. Vicksbiire 
the memory of that gallant defense; an exten- 
sive national military park preserves the lines 
of the Se of Vickshurn ( Pelee UZ) 

Rut al 
different kind of campaign. [1 is the conquest 
Of the Father of Waters by the United) States 
Army Cores of Engineers. 

Near the city i a gigantic model of 


Frecarick 


steamboat 
you cant 


being A 


i OT) 


Petras te 


Vicksburg, 
federacs 


(srant ever hacl to cherishes 


eh | ! Pat bE gma, i i if J 
Vicksbur? one se: evidence of A 


the 


ee qo 
hier 


the Rivers, Oy 


i ee oe 
resi, Jone, Daas 


Looalnal 
SATA fr 


1 , 
See 


Simpiich 


oo | 








7 
| ===] |! = ey f | as t 
{ 

i] | et = y i j t f ' 
Witt Pa Yater THAIN LAPP it Wann 
io rll tt r Ths moc Pua) ee 
elit neinet i Clermi a ist what neo 

rl | raul in Woer 1 jp a 

7 5 i i 
in Wiel Tj thie! rhe wnarenh wih 
' u "oF 1 
ieee) (biel 4, | cs Loe: TT ET arin Len 
I 7 | i ea es 4 
ohn RK. Harain, tl Presiient of the 2] 
F Th - h | = 1 
| Wi a ee be CTT EsS el I ms CE! | 
L string mar ce viet Ss over his wils 
1 1 1 
i neil el itl iiak aH 
| | a 

f vey ] Purl I | | Kh I | A i | 

ome 1 Cae ers ids bow § Test m La 

| 
ft | i | Fy 1 ceae peal Lil 4 ee 
if = i | 

! rat wal I LEE RE TI CW] ee | 
epTeal 

= i = i 1 
tne F liiwiel Roll URED Ui Hameleas 
i a 
L fl 7 nol can that Lhe DSsiasin 
\ A Ti 
| Lc | EI Le bob re Loe l I 
t 
nt the not til it Lu ae 
| | te rive ili reid 
hi h ex Por monthe av Tens Our 
| | [hit ‘ii | = i uh ply iC me 
al fo Within rele he Ath ti 
| i F i | ; 
q | | art of gout a 
in| | i 

brie] ter mL SQUArE mil 

¥ =| t Liat L | li ie 
t! Much soaked in, 1 
| l | i bi tal | I POL 

| Ti | ri if a | t Lieve cil 4 
i| [he ie wee le ti i 

Fr 
PTT | ("Tt thi Hy | ile La to li yt 
| r| jrey | [i I | J] iti hI Lfi 

LW | 101 1 | aml Lapua t 

r] | i 1 i i 

L' Ley ‘ols | LL= | EE | | | it ih 
' if t | I 

ak rel A eal | I i | E t f peat ft 

i 

r py ( ane crower nina theerl | [ 

1 1. 

| i | So oe | i: | | po i 0 ems ‘ 

| { f iil | Lis 1" t ji] li 

[ii fl hey | i hls | i | i 

hi ‘| Lit | I i i] py Min i 

rpuTl 1h i bt t [ i J | 

ir ed 1 a | =) tine! | Pe ee a | ly tii ne itt 
| iil ii if A | | i! | 
a kh 
a, i 1 a | . r 
sew Lith fil ber tare beni hit 
i i at Ph ie | ij PEALE [I 
i " i 4 
W141 Lf i ! I 
} = 1 Za | | fi 
Eaphuting rockets Pit BR 
- E i] Tl 
| | { | t at 
tj 
| - 
t | i} | Lit I I 
f 
Lt i i tl LPL 
#1] f | | a | 
VL et 


oN 
at 


4 


creaved the height of the lewees, but still the 
river continued to rise, Was there no way 
to save the city with its half a million poeple? 

There tas a wat 

Cificials talked about it in whispers. Pat 
word eat iar. “The countryfolk were borrifted 
The idea was to make «a cot in the levee, 
through which the river could pour over south 
rn paresis moc] this reliewe New Orleans, 

Farmers, trappers, Tenermen protested + et 
there Wits fo altemative, Soldiers were sent to 
arperintend the blasting of the levee at Caer- 
nonon, rocks came to haul away howehold 
roots and people who were alsout to lose theit 
nomes; All evacuees would be compensates! 
stich joss? 
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Hicial of the low country said: “You are wil 
Nessie the public execution of parish 

bot Sew (irheuns 4survivert. 

When State boundary lines were first drawn 
Jone the river, muy pele eid not realize that 
the Mississippi would not stay put. Instead 
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In 1937 the work of the Engineers wae pul 
PF joodwters pouirer| Howe 
Authorities were ready to 
evacuate a million people if the levees broke, 
Cairo, trapped between the Ohio and the Sfis- 
s1aai ppl Rivers, pled whiter oul of town O84 
fast 8 it seeped threngh the levees. The 
river was three miles wide at Memphis and 
chimbing imnto town 

lt was a near thing, In many places the 
water wae levee high, Hodding Carter. ecitor 
of the Oelta Denocrot-Tres, looked fron 
his newspaper office window in Greenville to 
eee Unmet Guard cutters moored 20 feet abuve 
street level, 

But the levees held. Above New Orleans, 
the Bonnet Carre Spillway, completed only 


leh (he Acie Test, 
the Mississippi. 








two years ielore, was opened, one tate at a 
time. Throurh it enough water spilled off to 
cover 1,250,000 acres 10 feet deep, “This 
lowered the iver level for more than a hundred 
miles, and New Orleans was safe, 


Encineers Anticipate Supertoceds 


The Engineers were not satisher. ‘This hard 
leven a ciant minene the big floois, Hut supi- 
pose there showld be one still bigger? Plans 
were made to cope with it. should it ever come 

One of the more ambitious projects was 
the Moreanza Floodway, completed in 1954 to 
divert flowtwaters from the Mississipn’ down 
the Imigin. of the Atchafalava to the Gull 
Today such floodwavs, reserviirs on tributary 
streams, cutoits on the river, bank reyetments, 
strenethened bevees—ill are insurance acamst 
possible supertloadd, 

A. constant challenge to the 
the maintenance of a channel 9 feet deep all 
the way to Minneapolis. Eventually they will 
From Haton Rowe 
down, a channel at least 35 feet deep is tmam- 
tained! for ocean-ening vessels, 

We rode one of the patrol boats, somndin 
to determine where flredging mist be cone 
No deckband stood on the baw, dropping a 
line, A Fathormeter at 
elbow sent an impulse to the bottom, and the 
time tt took to back imiicated the 
depth, which was recorded on a praph-. 

Tost moder lowbowts are equipped with 
Fathometers jn the pilothouse to show the 
depth at the head of the tow, Otherwise, the 
captain blows a suneding signal on his whistle, 
ano deckhand runs out to the enc of the tow 
lo heave the lead in the time-honored way 
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Mississippi in miniature attracts 
United States Anny Engineer 
Waterways Experiment Sation al Viekshurr 
The model represents ten million acres. Feed 
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The Lower Mississippi 


them with furnishings fram Europe. The glory 
faded after the Civil War, 

Today the golden age bas returned with 
the discovery of oil and gas and the coming 
of large industries. The mansions have been 
restored, some of them occupied by descend- 
ants of the original owners (pages 706-7). 

The stretch between Natchez ond 
Orleans we covered by automobile, by plane, 
and by boat. This time the vessel was not 
a towboat, but a steamboat, the Della Oneen, 
which makes reoular cruises out-of Cincinnati 
—downriver to New Orleans, or turming opr 
river at Cairo to St. Paul, 

Churning downriver, the Chicem'’s reat 
tern wheel threw up big waves and curried a 
veil of spray occasionally crowned by 4 rain- 
bow. For 20 miles and more at a stretch 
we saw nothing but forest on both sides—nat 
a house, nota homan. Et looked much as it 
probably did in La Salle's day. 


Hidden by the trees, a mile or several miles. 


from the river, dies the levee, and behind the 
levee there ts life aplenty. Burt the vreat flood 
plain ic a place of solitude, birds, and peace. 


New Orleans Booms as No, 2 Port 


At Baton Rouge, Louisiana, however, the 
scene changes (Opposite). ere the citv 
crowds in upon the river, and from Baton 
Rowe to New Orleans great industries are 
developing that will make this part of the 
fiver somewhat like the Ruhr Valley. 

Entering New Orleans, we passed under 
the Greater New Orleans Bridge, the longest 
cantilever bridge in the United States, flinging 
inte the air.a center span of 1,575 feet between 
piers. (page 714), 

Boats were all around ws, and large ocean- 
foing ships as well, for we were now in one of 
Americas greatest ports. New Cirieans has 
moved to second place (after New Vork) in 
value of foreign water-borne commerce—iane 
ania half billion dollars’ worth annually.* 

As pateway to the mile-continent, the city 
taps 40 percent of the total area of the 45 
conterminous States. And down some 17,000 


rea 


miles of inland waterways come thowsands 
of vessels each year, with cared to be trans- 
shipped to almost 5,000 ships and carried to 
parts around the elobe. 

One of the great forces behind this miracle 
has been International House, a foreien-trace 
promotion project. A sister oruanization is 
the International Trade Mart. a market place 
for: businessmen from all over the world. 

But the tremendous activity of the old-new 
port does not distury the Vieux Carré, the 
French Quarter, with its iron lacework bhal- 
conies, Spanish and French courtyards, and 
restaurants that serve some of the most de- 
licious foo in America (page 713). 

Watery Maze Reaches to the Gull 

New Orleans is thought by many to be at 
the southernmost end of the Mississippi. But 
the river continues on more than 100 miles 
below the city, ancl this is one of the most 
fascinating stretches of all |ts course, Here 
the Mississippi hus laid down its most modern 
delta—modern, that tm, compared with the 
alluvial plain it has deposited over long geo- 
logic ages, from Cairo south. 

The deep delta country i uniqae and fabu- 
lous. Tt is a bewildering mosaic of winding 
waterways, Inkes, bayous, and swamps. The 
levee is the highest land hereabout; yet it 
seldom lies 20 feet above the water, The 
nver is broad and tranquil in its old are, but 
it still has enough force to carry Its tre 
mendous burden of silt on toward the Gulf, 

Visitors to New Orleans may sample part 
of the deltal river on the excursion bat 
Present or on a chartered vacht. It is 
possible to drive 80 miles south along the 
riverbank to Venice, which has none of the 
glory of its = World namesake. but seems 

Here the road stops. “The: stream still has 
40 miles to go, but travelers beyund this point 


* Ser ia ihe NaTiivan GrocwArne: “Nin Orleapa: 
Jambalaya on the Levee.” bv Harnett T. Kane, Feb- 
ruarr, [943 >and “Louisiana Trades With the W hath; a 
by Frederick Sim pick, Dscotiier, 147, 


Louisiana's Skyscraper Capitol Reviews the River Parade at Baton Rouge 
lit March, 10352. Hoey PL Long proudly saw the completion of the 450-ferit- high 2 mre- 


ture be bewan os (Governor, 


| Three years later an assassin mortally wounded Long, 
a United States Senmater, in one of the capital’ corritor 


Fennad gardens in’ fore- 


ground surround Lang's termb, Since his day Haton Rouge hos boomed Humble Oil's 
Esso refinery al copper right ranks o« the Nation's largest and midst versotile; if manu- 


factures more than 700 products ranging from alcohol to jet fuel, 
S Highway 190 westward across the Mississipi. 
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Grewter New Orleans Bridge, opened in 19548, clears the Mississippi by 170 feet, linking 


Pd rt Sie ny whi imswered. this deercrintion. fo after them with only bows and arrows 


til certainty it does take a peculiar talent Real alligators fre sometimes wrestled owt 


"TI 


to make a living in such surroundings: Jean of the water by hand (nage 720), after being 


Latte ane his hand—toth-cemtury buccaneers brought to the surface with a long pole tipped 
of the bayous—ilhd) well as pirates and amue by heck. Sinee most vators are killed for 
wers. More recently thie area wis a corriier their skins, hunters more commonly shoot 
lor cOntiniband carge—iquoar, for example. them in the head. Some Louisiana natives 

SOW fonest men like to go fishing in this even grunt like the alligator. to lure him 
rezion, even braving the ¢ight-foot alligator within range: 


PPLE Phe saver Asti weirs tly crnit alr Line day Wwe witnessed the skinnine «i an 


is fuird as bone; full-erown gars are about alligator, « job to be done with much. care 


me-sevyenth iaw, Vet some ardent svirismien since the thick hide is waluable wand can be 
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There ts money in ovsters, and the 
Dalmation oystermen have found it. 
But 
for great skill ane patienice—os we 
ktiomed when we 
oveter luevers and saw the conpli- 
cited steps thal @o mle. prodiucme 
what many gourmets call the worle’s 
finest oysters, 

The biggest fishing operation of the 
ciel ta is for a ape ltrs rarely SEnT wun 
the dinner table: yet we 
Con ict 





here 1 trouble, too, and need 


wenl out on the 





Come mito 
which it is weed. bt is the menhaclets, 
a member of the herring family." 


every day with products im 


Many detergents contain menhaden 
ail, a3 do linoleum, paint, varnish 
The chicken and pork that we eat 
may have been raised on teeds con- 
\fuch men- f 
haden oi exported to Europe where 
it finds wide use in cooking. More 
af these silvery “pogies.” averaging & a 
foot long and close to a pound in 
weight, are taken from our 
than any other fish. Last 
calch of more than two billion pounds 
that of the 


tdinine thenhacen me! 


Waters 


Wwe glmost ten Umes 


second-place tuna, 
Planes Spot Meghoden Schools 
The locate! by low- 
fvin“ planes. [ took off in one, a 
Piper Super Cub belonging to the 


Empire Menhaden Company of .m- 


Gi hs fT ile ire 


peire, Laviisia ma, 

We few est over the morches to 
open Water. The pilot called! my at- 
In the sea. Tht 
nmeniaien, Athol a 
Hho, & tender with 


twr sinmuller veseels called purse boats 


tention fo 8 -=hecdow 


Was 0 school of 





mile away was the 4 


by Tein of the purse seines they use 
to trap the fisn (pages 722-5). [he 
pilot reported to the ship by radio 
Almost? itimediately we saw the two 


Purse 
boats tum and come in our direction 
When 
the purse boats came close, the pilot guicled 
school, and told them wien 
to let down their net. 
Phe pMirse nel 1s a 
Ar) OO feet cee 
hart 


We kept circling above the school. 
thet toward whe 
monster 1.27(4) feet long 
Une end was feld by efch 
With dt ent maneuver they wrap wo its 
meshes Then the haul 
was transferred to the mother ship by means 
Of fue suction hoses. 

At (Gorarde Focuille, near [ort Sttlphur, if 


Brown the ache, 


year the ens 
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Aiountoings of sulphur pile up beside the Mississipi 
at Port Sulphur. 
been cleaned of a trace of oil that 


Comnvever telte whisk the element to wailing tinken 


Yellow mimeral in forerrnisnl] bine 


. - 7 1 L . . 
tums the Hit Sew OT 


mid-delta, one of the world's largest sulphur 
mines lies dep under marshy ground, Her- 
min Frasch, an engineer as inventive as Jules 
Verne. devised a wiv of piping superheated 
water tnte the sulphur deposits; the water 
meits the sulphur, and compressed air then 
lifis the molten sulphur to the surface 

From. a plane belonging to the Freeport 
Sulphur Company, we looked down upain a 
vost area of sulphur. sence of it appeared in 
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A Shadow Writhes Across the Gulf. Menhaden! 
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The Lower Mississippi 


On Pass a Lowtre we came down at the wild- 
lite station, which stands on a small wedge of 
land besieged by water on every side, [ts few 
buildings are connected by catwalks high 
enough to be clear of cottonmouth moccasins 
that lurk in marsh weeds: The station has 
quarters for duck hunters: the region abounds 
in great white cranes, pelicans, and other 
waterfowl; nuttia, marsh deer, and alligators. 


Weary River Drops Its Burden 


Near by we visited Pilottown, an amphib- 
ious: settlement perched on stilts; where ship 
pilot. stund ready day and night {page 717). 
They are divided into two camps. In one 
huildite are the river pilots and in another the 
bar pilots. Thewh they are friendly enough, 
their work seldom brings them together, They 
ire two separate aristocractes, 

The rules are strict. A ship must have a 
bar pilot below Head of Passes, a river pilot 
ghoave it Wewent out in the pilot boat toa 
freighter arriving from the Gulf. A river pilot 
would take the ship as far as New Orleans, 
Still another pilot association takes care af 
shippine on the river above New Orleans, 1 
is not 0s crazy 85 it sounds: cach part of the 
river has its own problems and reqiices its 
own experts 

All the wav downstream from New Orleans, 
the river bach been more than 70 feet dees, 
Here, ot Head of Passes, it was very tired. It 
wos dropping its load of silt, lucking aninst 
the same sediment thar it had laid down in 
centuries past. 

This is ina sense the end of the river. This 
is point zero, The Corps of Engineers counts 
Aississipp! mileage from here, 

But a river can hardly come toa dead en. 
The waters stil] have somehow to reach: the 
sea, five to twenty miles away. So from Head 
of Passes or near it, they set qutain all direc- 
tions over the old river deposits, secking the 
Gull. Some of the channels are Main Pass 
(which is by no means the main pass), Octave 
Pas, Dewl Women Pass, Raphael Pass, Mar- 
tins Muss, Puss a Loutre, Scarabin Pass, Con- 
trariete Pass, North Pass, Grand Pass, Tiger 
Puss, Red Pass, Twenty Seven Pass, Flatboat 
Pass, South Pass, anc Southwest Puss. The 


ies 


two last named ore most used. They have been 
“stabilized’—so engineered that, with fre- 
quent dredging, they provide a 35-foot-deep 
neeess to the sea. 

Th March, 1958, U. & Arcmy Engineers 
began work on a staway cinal 36 feet deep, 
500 feet wide; and 77 miles long This fantd- 
oncd-ewater cut will extend in-a straight line 
from New Orleans southeastward to the Gulf 
of Mexioo; and it will be 36 miles shorter than 
the Mississippi River route between these 
pomts The. project, estimated to coat 
$105,000,000, ts scheduled for completion in 
June, 10467. Tt will be known as the Missis- 
sippl River-Gulf Outlet. A 250-foot-wide in- 
terim channel, however, will open for shipping 
sometime around Jime, 1963. 

We Hew down the 20-mile Southwest Pass 
to the Gulf, The tang of salt water was strong. 
Gulls, ters, cranes, and pelicans filled the sky. 
But the mighty Mississippi was not done, 
Beneath us for miles out to the sea the water 
was st tinged with brown. Flying fish and 
porpoises seemed quite at home in the brackish 
mixture, 

Gradually the color faded, and the last 
rains of soil from ms far away as Montana 
and New York were laid down, The “yreat 


sewer,” as some have ungraciously called the 


Taajestic Mississippi, pours into the sea about 
a cubic mile of mut av year, 


Flood Control Breeds Complacency 


Has the great, temperamental, erratic, mur- 
derous river finally been licked? erhaps not. 
Sore old-titers say it never will be, But the 
effort is worthwhile, 

It is estimated that since [928 flood con- 
trol has prevented losses of about six billion 
dollars and countless lives, The conquest of 
the Mississippi bas been called “one of the 
most ambitions undtertakings ever conceived 
by man.” 

The success of this mammoth project to 
date has given valley dwellers a new conf- 
dence—in some cases a dangerous compla- 
cency. No doubt the river still has many tricks 
in jts bag. All experience warns man that noth- 
ing but eternal vigilance will checkmate the 
infernal ingenuity of Old Al, the River King. 


Surplus Houses Go for a Ride in the Mississippi's Broad Mouth 


Dunng World War 0 a finger of land at Burrwood held a Corps of Engineers station 
anda Navy submarine-hunting installation. Today only o-emall weather post remains. 


These two Anny dwellings nove gpriver for sale, 
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The Crescent lite conjures Tantasy 
(io: Marl Caras day the populace fakes to 
the streets, where devilé dance with 
snaecis, Retay Ross curtsies to Dracula 
and chamed canvicts furn aut to be 
members of the family oext doe 

At City Hall- even a bird 

can meet the paver (on the 

reviewing stand im background | 
mHermymakers on Canal Street 
Lopposite : enguli the Ries Pormche 


depicting the Achwventures of Marco Pola 
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IN NEW ORLEANS 


By CAROLYN BENNETT PATTERSON 


Photography fy ROBERT F. SISSON and JOHN E. FLETCHER 


ARDI GRAS,” savs ohne New (r- 
leanian, “is aoprivale party given 
by private individuals for their 
Says another: “'Morei 





Citas ifs au 


frienets. 
Spirit) & THe When Vou Micel po strangers 


because all are friends: [t belongs to everv- 
ant¢—and no one.” 

Ao one knows when the European Mardi 
Gras—liternlly “Fat Tueschiy,” the day of 
feasting before the Lenten fist—iot ibs start 
In Louisinna. [n New Orleans's early years, 
masquerade Gall and street pageants were 
Spun ines; 
inti) 18457, when the Mistick Arewe of Comus 
was born, A secret spciety, the Krewe staged 
an annual torchlight porade in honor of 
Cons, god of mirth, until the outbrenk of 
the Civil War. 

With peace, Comue resumed his rine, In 
1872 he was joined) by Rex, King of Carnival, 
and the Knights of Momus. That yeur also 
eave fare (eras its official song, “If Ever I 
Cease to Love,” mspired by a romance be- 
tween the Grand Duke Alexis of Russia-and 
the American actress Laitia Thompson, Miss 
Thempsen, performing curing Mardi Gras 
with her roval admirer in attendance, <any o 





almost nothing wis oraniacl 


Nutional Geographic Siatt 


current hit song. The crowd paraphrased it: 


if ener ( cease to lave, 

ff eters cease fo love, 

May the Grond Dube Alexis 
Ride a bufface im Pexas, 

fi come f cease io fore, 


An instant success, the song. has ‘been 
played ever since at the appearance of Rex. 

Today 65 Organizations give carnival balls 
starting on Twelfth Night, January 6. The 
carnival season huilds up to the parades of 
Mardi Gras week, when the celebration flows 
out inte the streets 

Cin the final day before Lent, Mardi Gras 
itself, New Orleans folk tim out in mask and 
fancy dress. Ring Aulu, the Negro ruler, 
arrives by river barge and leads a rollicking 
jMitide over a mennienng, uncertain route, 
Rex rides in splentor along Canal Street, and 
Comus comes by night to command that joy 
be unconfined. After watching the Comus 
pumde, the late Louisiana author Lyle Saxon 
wrote: “Il was samething apart from life as 
Ll cnew it. Tt was magte peel.” 

‘lard? Gras! What is it? Merely magic in 
the City That Care Forgot, 
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SEA-HORSE 


Speeds of over 40 mph out of 
many boats. Full 7h horse 
power ot eaay-emine 4500 ¢. prt, 


(OBC. certified | 


Power for all the electrical 
equipment you want. New 
high-output, built-in generator 
charges battery even when 
motor is idling 
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Ultra quiet. New sound-absorb 
ing cover hushes motor nome 
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A 2961 Sea-Horso for every 
boat. Seven other models from 


oop to iS hip 


Dealers ond service nation 
wide. (look under “"Ohtboord 
Motors” in the Yellow Pages 


FREE CATALOG on all 
Ifo] SeoHorses, Ask Your deoler 
or writin Johnson Motors, 1O09 Persh- 
ing Pd, Woukegon, Ill. (in Caneda, 
Peterborough, Ont.) Divisien, Oui 
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PLEASE ENTER THESE MEMBERSHIPS 
IM THE NATIONAL GEOGRAPHIC SOCIETY 
AS GIFTS FROM MEF 


ANNUAL MEMBERSHIP OVES: S650 in Uiniteud) Sintes, U.S. 


Posscssions, and Canada: $8 elsewhere. Dites include sub- 


scription ta NATIONAL (Gilonariic, 


,, THE SECRETASY 

‘WASHES TOM é. f, ¢. 

Mv NAME: 
(PLEaST. ewiNT 


AD DE bs 


Cit 


LONE; STATEec 


te Tote! reneftoece enclomet § 


GEOGRAPHIC SOCIETY 


c Eee ICE 
rt : 
l iTT 1 Py Ha a 
me: A - 
ih ] Li 
ET Li 
| | i i pe | LI 
TH 
] re i 
| T i | 
tT j 
Lt] 
h | ! 
j i | 
i 
| fle 





Hate (FELLLee FAIet 


infant ee 


ca? 2a. Lee 


ee 

anneres 

core. town STATE 
an etl 

a ee 

ADNHLeS 


Hitt, FA STATe 


for i Ti imal rm | ar TT 


NAME 


aODFTERD 
cry. Sat San 


—o | 


eS ee i SS. EEE Ea ee EEE _ EEE ESS —EE—”_—E EE eee) oe 


” ee | j a i} | 
T i Stay py rower, 


: Fi I a a oT | = a i 
tities LCL a Oy CA Oot 





To an electrical contractor. 


fhe nieones ae cont roller 
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Texas-Gas pipelines transport natural gas 


y Ee xX A Ss G A Ss to distinibuting companies and incduetrics 
TR 


—*. locdited in the ever expanding Ohio ond 
MISSION CORPORATION Mies tested rive id volleys Ineclust ris and 


Me 


. | =| nS ae F F ey | er ki a Way Er pee 
Ofces; Ovwensbore, Hantucky* Houston, Tenae business leaders are WEEE 10 RiMep) intelli 
on Jena Cran panel its vidal aervice fren 


RVING THE Bia River ReEGt!IoO N 


én | 
rr 


“£71! Power drive winds the film, electric eye 





sets the lens—new Kodak Motormatic 55 Camera! 
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Have Vou Bate to Pirie lu teds 
as they say. Paris is positive 
There are more saulboats in the Tuileries 
Creamers in the Luxembourg, [he frane is hewvier, 
but lighter tn zeros, And every transportat 
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There’s a big smile on the face of France 


iM LY OMOgTeater pOntings in Adx-en-Provence 
lucker truffies in Perigord. In Roquefart, the 
Cher it liter Burgundy i expecting an intoxl- 
caling year. Provence ia swimming in bouilla- 
base, Even the bread seems halfan inch longer. 
And the ghosts of Les Baux have left town. 
[t's ih igarac | Cime, today, fi PTA nce. [t's El Prat 
ple to Visit-and Vou weld love to live there. 
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The art of 
French 
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INSURANCE 





GEICO was founded in 1936 and now. serves over 600,000 
Government and Non-Government Employes. A recent survey 
shows the following to be the major reasons why GEICO ranks 
as one of the largest auto insurers in the United States: 

« Quick and Fair Settlement of Clainis 

« Equal Protection at Lesa Cost 

« Reliable, Exporionced, Financially Strong Company 


GEICO SAVINGS 


VOU SAVE-30% on Collison and Comprehensive comerages ber all shel 


YOU SAVE 25% on Lishwlity coverages in most States (oncepliani: 27) 5, in 
Kealiichy amd few bersey—15"5 it New Tork) 


GEC rates wre on tile with sale itaorance regulatory suthorities end tep 
sont ibe aliove savings for Eww fintes ict 164 it leer. bn all 
except Massachieells 


COMPACT CARS: GEO ralecaie toduoed on sddithanat 1075 m most slates: 
ite 


MORE: THAN-ONE- CAR. GEICO ces are fede an ededitienal £5° 
In focal (ntances ahem more: Uae Gat 19 NG ered, 


je Thiet, Weare Vole peeccrtiped hip fie Shale Peal of Indie mut be cea peed, vigleendt 
of 3 et Leability cel on olen coves geek he BRING nid ee ely Ag pelea 


HOW GEICO SAVINGS ARE POSSIBLE 

1 GFRicCo Hanieseredl atel perfected the “direct-to-the- 
policy balder™ aniest ayveterm which succesfully climinates the 
major expenser of the customary method of selling auto 
fenronoo, So maleeounm will call 

a, GEICO imes only perond im its eHgible “preferred 
risk” ¢rous—that bs, conefial drivers who are entitled ta 
Tre tir rec. rales 

- The low GEICO preqium iv the fall cor of your insur 
rie —hete fea re nem remifi foe. fi FASS nte oF a hier 
aalee charges of any kind 
HERE 'S THE PROTECTION YOU GET 

Tot. gel exactly the sims Standard Family Automebile 
Foc ¥ Ube Tl bew rridaet (iher ewting Insurance TTT Ee, iitiel 
vou uw falby protected wherever vou drive in the United 
Stotes moh ite pomecciona. A OE [OO autemebile inmurance 
policy con ceeerply with the Finiwnecinsl russ ponedbility Laws 
i ia] SLiiles, ite fuarti ng aie bom pulser y [TLE Pi TP UEP! 
rari af hea % ir k rrici North © hy olin. 

GEO in rnted A+ (Eecellent) by Boet's Inmirance He- 
norte, the industry's leadine authority on insurance com 
pany tolinkility, 

COUNTRY-WIDE PERSONAL CLAIM SERVICE 

Kforce theo (Hw) pro fpeetonal ¢igim De Presse rh ntives are 
dirutemically located throughout the Umited States and its 
pomsesione. ‘They one fendy bo serve vou day or night 24 
HOLES va eli ty YT ou mit prompt sett Gertie dt weit hint. tard lap or 
delay. The speed and Trina asf GEICO claim handling 
demonstrated ty the fact that 95 out of every Lie ret tey'= 
holden nemew their expiring polices wach your 
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Vermont Avenue & K Street, AW. 
Washington 5, G.C. 
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Grant and Lee make peace with honor 


"Hata malice foward some, with 


CAidrrty for all, ttt femme im te right ar Gad grres 


of fe see fee cigal, def us etree on te Amish the work aer are in—to decal! wich may 


nner a fu if ahd (faring jrace doors 
Ourreipry, ane among ali tation.” 


When vou stand hefore the 
AlcLean House at Appomattox, 
you see this Virginia hamlet al- 
most exactly as it wea on April 
Y [865, And that well, for 
Perdut pi ro Mace in aniecrica i ro 
na portant fo ronember. 

In this house, U.S. Grant-arnd 
Robert E. Lee chook hands and 
ended that war, which, in tts con- 
duct and tte ending, best reveals 
the wmgue American character. 
Cher Civil War was fought over 
principles: North and South, we 
fought hard for those principles, 
fee made no turning back, we 
compromioe. We endured hard- 
ship, nrivntioc, even dmaster; byt 


we ended it with honor. 












Fanious names whisper at 
Appomattox Court House: Sheri- 
dan, Longstreet, Meade, [ack- 
con. Awesome battles tug at your 
memory: Aanticram, Chicka- 
matugea; Alanassas, Shiloh: 

wt more to be remembered 
are the men: Che Downensters 
of the 20th Maine who held the 
Round Tops... FP. Hill's lean 
Veterans With their siwingine 
rite step... Lhe Iron hrigade 
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Hood's: ferce Texans: tenderly 


foldtme there heart liolding 


hatthefogs. They had fought as 
enemies. Sow they shared thei 
nr Ae re Tales, Anal their COM = 


trv future, as brothers. 


i L 
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It moc fo come to tht Sa- 
tonal Hastorical Park where our 
differences were settled, and to 
ponder aur hiatary since that 
cme, Gur nation mete feat the 
word, (tf tdeals, painfully seen 
dnt phy fipAs of patilrheld cam AH 
fures a humlred yrari o¢e, are 
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FREE TOUS |SFORMATION, lan meine bo Wiate 
Anpotattox af other histerie: Civel: War 
battinhelix. bet oo help plan yout trip ta 
rMiclade sccoic: rocution epoete, Write: ‘Tour 
Miremi, Sanciow (}il Bidkting, Go Fifth 
Atvtnic, Sew tork 20, NN. ¥, 
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A Great Name in Oi 
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extra inches of clearance for parking ane paraging. 


' , , Fr ize with awabs ae teh we P40 Wiehe 
a new. mumedsturmally mire But more in size with seat peanusinien 14 het 
: ui acrid shaved down driveshalt tunnel that lenves 


: more open space for feet, Larger doar openings {up 
y tT i ‘OO inches wider) make an open and chut cise 
4 for comfort pnd convernsence all by themaesives, 
a! i and that easier loading deep-well trunk shins 
she i i 
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OT rare ft oar thats luxurious where you want luxury, 
| | practical where you want thrifky, no-nonsense 

i practicality. Your Chet y dealer's | 
} | | ii waiting to show vou a whole new FP CHEVROLET 
mouse of your st Work 
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The most exciting flash unit ever made! 


the all new 


FUTURAMIC HI 


Strobonar e lectronic flash 





Fy vou ve been thinking about stepping 
up to electronic fash now's the feome bo 
make the move! The Futuramic IT by 
Heilaned is-all new and offere more con- 
veniences and features than any other 
fash umt ever mace 
When you own thenew Futuramic IT, 
you'll never buy another flashbulb. 
This saperb unit will flash thousands of 
pictures for less than a cent each, op- 
erating on inexpensive photeflash bat- 
teries or household current. It's com 
pact, completely self-contained, and 
weighs only 28 ounces complete with 
batteries. You'll take it with you where- 
ever you take your camera: 
Your Futuramie IT will freeze action 
J onbch fleeting 2x pressions... give 
you spectacular action shots. [t has 7 
opel color-corrected lene for warm, 
natural looking color pictures and 4 
large, essy-to-rend exposure dial which 
mikes comers settings 2 ship, Anyone 
can use it and it fits all popular cam- 
eres, 8o Gon t muss out on the fun oa 
electronic flash any longer—try the all 
new Puturamic Ton your camera now! 


Complete with 10" AC Cord . . 959.93 


ba 





mp. New slide-out tioy folds J Csi Daitteries 


h. Derect-thaling exposure caltutaio’ takes 
Caner? Sane easy 





The new Futuramie UT fits all popular 
5 aiheta 


BAUOTARER DIAMOND IVBILEE PRHOOULT wr FROM HONEWWELL 
Honeywell 


For full color folder.on the 
at! neo Fiuturamic {f, write: H Heilaud Prete Products 


$7046 E Ewonm Ave Denver 77, Colo. 
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“Simpatico”™ ix the word, but diin’t try to tram: 
hate tt. You Li knenww the meaning when vou pet South 
by Pandkgra— world’s friendliest airline. 

Sinpatico t fine food. served with old-world 
Priciousness ity luxury restaurants. [es the spc il 
os pit duty os crac hice. wan LOL bET a! YOu Torn sano 
Sri etic sin the ao Wit reVeT Wot BO you Somuser al 
msvpertthotels. Youfeeliton South 
Amerion savorncdertnul beaches 

Pian to ily the stmpuatice way, hy 
Ponaere. over the routes of Notwon- 
wl, Pan Am, and Panera. See vou 


trivel agent or Fan American 


Far Thor copy of “How to Get tie Mts Chiat 
of Your Trig te Sowth Amenga,” send 2c to 





Con Wihon, Roar 4407, Chryslur Bid. New 
Pork bv, Mi. F 
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In any season, for many reasons 
all signs favor... 
UNION itademilaliaass 





Serving eleven western states with the finest in 
travel comfort and dependable freight service 
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This office 
machine 
does more jobs 
than any other 


Therr 10- 
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We'll prove it in your office: The versatinty of “Dhermoe- 
Fax" Brand Copying Machines can't be matched. You Tl 
gee copies Of business paper im 4+ seconds. Sfate- 
ments turned out at the rate of 250 an hour. Gu marred 
labels. addressed instantly. Correspondence answered in 
seconds. Larntunating done quickly ond cconomically. 
Many additional mipossible with other machines, 
You'll agree. it's wise to have these versatile machines 
working wherever paper wo rk should be speeded. Call your 
local dealer, or mail the coupon mow 


made 
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Minnecwota Mining and Manufacturing Company, Dept. DCE-114, 
St. Paul 6 Minmesots 
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TOMORROW'S NEW LOOK OF ELEGANCE IN 
TODAYS MOST DISTINGUISHED WATCH 


MILORD: 4¢ mignifieent dintiends and a brilliant 
Stariight fareted eryutal fico thin aaperh 
14% uold watch... $500 Fry — 


mt LADY: Exuuisite jurnie sturdenl 

with 24 fullcut dinmiitnads . . 

tah white gold tapered 
Drweelat $600 re 
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GIRARD PERREGAUX 


Fine Wares Sines $783 
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Winter rendezvous for “Who's Who” 


£ 
ALOCM 


Bask in the Florida sunat Boen's firmus Cabana Club 


poss and mile-long private ocean beach. Two olympic pools 
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Two full davs of amazing 
scenery—and only the V ista- 
Dome California Zephyr lets 
you see it-all!... 
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OL DERRICKS umida) the pine trees make « componiiively few mehr in 


Alihamey The state's. fowr oil fields inchude the largest enst of the Mississippi 
River at Cittanclie. Since 1945, “Doanerin No, 1 been commercial pro 
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The last Aatf af the mentietit Crh befones to the South! 


of Nature's 


From its. mountams to its fat sandy 
beaches, the South possesses rich 
and diverse natural resources. With 
research revealing new ways to 
utilize this natural wealth, Southern 
industry has become a vital supplier 
for its own flourishme region, the 

nation and the world. 
Since 1950 the rate of growth in 
Aln- 


bama, Florida, Georgia and Missis- 


the: four-state heart of Dixie 


sippi— has outdistanced that of the 
natin, 98% to S&% m value added 
61% to 44% in 


to 45 op 


by manufacture 
per capita income... 03 or 
in bank deposits. 

An abundant supply of electric 
power is a major clement in this 
growth. In the ten-year period, 
19450-1959, the investor-owned af- 





filiates of The Southern Company 


have spent over one billion dollars 


for electric facilities. Continuing this 


program of expansion, these com- 


panies will invest another one-hall 





billion dollars m the three-year 


period ending 1962. 


ATLANTA - 1330 W. PEACHTREE STREET 
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Alatama Power Company 
Geargia Power Company . 
hull Power Company 

Miceesipiol Power Canary fu 
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Southern blhactreé Generitinée Gd. . Birmingham, Alabama 


RESEARCH MAKES THE DIFFERENCE 


SON YY 
ALL-TRANSISTOR 
PORTABLE RADIO 
LETS YOU ENJOY 





WHEREVER 
YOU GO! 





PINE STUMPS, onde consitered worthless, new yield rosin, 
pine Oi), turptitine and chemical derivatives at the Pensacola 
Flora plant of Newport Industries Company, a diviatan of 
Heviden New rt Chemical Corporation. The extracted ma- 
torlals are tend) in pro Hdl fro mi medicines to rubbers 


The wortd-famaain 
SONY LEAD 21 reecives: both 
FM and standard AM broad- 


caaté With outstanding cirity 


and erecsion. Works inatantly 
Si fieh With ecu rxeceuence in- 
doors or outdoors; Gan also be 
ert ara tuner with your Hi-F | 
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WAS CHECKER THINKING OF YOU 
WHEN THEY 
BUILT 
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They were... if You Warf an eennamical aafy to park, 

may io drive, al-around family car. They were ii 

You WEN @ Tuered Mert ar hustness car that = Baill to 

uo S00 000 miles and mite, a classe that won't look 

dated, that'd exact pnt for 101 sil-purposé@ pois. Was 

Lecker Thinking OF you when rey Dut & Sendihle cart 
a, More information? Write 


- CHECKER MOTORS CORP. 
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“Welcome - Bienvenue’ 


‘The moment vou hoard a TANS ANADA 


AG Liss phone aL [nel you are in 
d ordi, 
pe 


You enjav o@ cordial spirit 


ae ao teighberly hand ahoke frpemad ly 
gq ihe greeting “Welcewme—Hienvenue 

You are favored with a afeewiol kom 
ol onitheny—a lia pep blend of engag 
ing Old-world munners and nuticrul 
Loanaitian charm 

You get t hie lee ling thal wud are 
treadv in a vitul, friendle “foreien” 
emintey, Tick om traditinns:af the pat 
lint ticker still in its promises for the 
Put iire. 

1dcd to all of this the #westrance of 
reliable eeraie ont “Vere Flights Ta 
Canada Than All Other Airlines Com 
bined, this what TWARSCAN ADA ATH 
LINES effer= voo—wlhether vou. are trav: 


eling for lasiness or for pleasure. 





- More to see More to enjoy 
> + “More to do More for your money 
“A -) in the BE PASE Sunland 
aay \. Winter Vacation Area 
I Peo Je Pc. 
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fun. See Catlabad Cow 
TEZAS erna, White Sands, “Old 
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Wet,” mountatna,. 1Tth 
tentury tHinalcnin, Enjoy 
outdoor aporte all 
winter and picliressue 
Old Mexioo next door, 
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A New Zenith Hearing Aid... 
Inconspicuous Beyond Belief 


ZENITH'S 





Looks 24 Shit aa many regula eveplausses —and mere beautiful 

ONE OF THE than most—the Zenith Medallion offers you. a triumph pet only in 

MAGNIFICENT NEW design, but in its outstanding performance und wearing comfort. 

. The Medallion has a powerful. 4-tronsster circuit, Conven- 

tently located volume control and separate on-off switch. Readily 

aduptable toomost widely used trume stvies." Can be instantly 

changed from regular frames to sunglasses or other fronts 
Chace af attractive colors 

See the new Medallion and other écnith Gold Seal Serics 

Hearing Atds al sour Zenith Hearing Aid Dealer, He's listed tn 


the Yellow Pages under Hearing: Aids 





HEARING AIDS 
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MNITH—THE WORLD'S FINEST LINE OF QUALITY HEARING AIDS PACED FROM $5) 
$550.| ALL SOLS WITH JO-DAY MONEY BACH GUARANTEE §Meratecturg 1 Soppptted Matai! Fice 


Tanith Radke Corporation, Dept, 4¥ 
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“LIVING SOUND" Blue a had od Cie Zenith neue 
HEARING AIDS Hearing Aid Dealers tn a 


Faw . Aue DET Tr | aie 





FIRST NATIONAL 
CITY BANK 
TRAVELERS CHECKS 





BACKED BY THE GANK THAT'S 
FIRST IN WORLD WIDE BANKING 





New Projection Screen 
“Controls” Light Reflection... 
eliminates many inconveniences 
of projecting movies and slides 
in darkened rooms 


ni more stliimbling around in the dark. No 
Trt pulling: now window shades or drawing 
irmapes. WO more stopping all other activities 

such a8 serving of taking notes. Now, when 
rea project Movies ant Sl] iches In woe hh Lene. 
fice, club or exhibris— you may jeave adi 


ot some of the dents on! The néweet achieve- 
ment of cene al engineering Radiant “truly 
rntieular profection scree ns controls light 


reflection sa ‘effe ‘tively that even color mov- 

22h thd ate broiliinant, clear and contrasts 
In normaly of pattiiathy Dented rooms. Each 
eoreen is ineffert es sheet of thousands of lenses 
[hat make “lighta on™” projection a reality 
Sond for Frew Boke 
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New RADIANT 
Seuti v _SCREENS 


RADIANT MANUFACTURING CORP. 
P. O. Box 5640, Chicago 80, Illinois 
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Ll Right from the start . 








that grows 
with time . 






to protect with insurance 
je your home and 
all you own 
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for your family’s security 
and peace of mind. 






YOUR LOCAL AMERICA FORE LOYALTY AGENT CAN SHOULDER 
THIS RESPONSIBILI Y FOR YOU MARE HIM FOUR 


Furtner in Senusity _ . «. ALL THROUGH LIFE 






) America Fore 
‘Loyalty Group) 


The Gontimenta? boeetante Company © Fireteen’) Inmetente Company of Newark, Mew fergey «| Ficelity-PRecit Insurance Company 
Niagara Fire insurance Gompeny « The Fidelity and Casualty Company of fire York + fatunal-Sen Franklin Insurance Company of Pittshwrgh, Pa 
Milwaukee Insurance Coeipany of Milwaekees Wig Commercial Insurance Genpany of Newark, AJ, ~ The Yorkatire Ingurance Company of Aee York 
Seaboard fine & Murine tnserance Company = Niagara Iesuzance Company (Bermuda) Limited = Royal General breerence Company of Canads 






A GRACIOUS GUIDE 
fo LIVING COMFORT 





 WHITEHALL Wall Borometer 


by 


The dignity: and charm of mid- 
L8th Century English design 
combined with the moet moctern 
weather Instruments create aA 
home ocomeaory Lint is both deco- 
rRtIve anc Iniormoative. In ErncCe= 
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At better stores everywhere 
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Alentios the waettonal aaegrapk 


Make sure your Spanish vacation's a 
success! For complete travel 
arrangements before you go—plus the 
assistance of our office in Madrid, 
upon arval—see Travel Headquarters. 
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GUARANTEED wu GO THRU ICE, MUD 
HE TOW! 


Town & Country Tires-- 
unmatched for re: -free, dry pavement mires 12 foo! 
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FIRESTONE HAS EVERYTHING TOU WEED a WINTERIZE TOUR CAR: 





Which kind 
of income 
does most for 
your family? 


TS HARD to say what contributes most to happl- 

ness around the family ciree, but ineome that 
Gun grow certainiy helps, 

That's the reason sa many families are beeom- 
Ing owners of good stock. Not just behaves eeeond 
inenme, however small, to pay nome of todny*s 
bille, But to have an incon that has a chanee bo 
drow. Thev know that American business is grow 
rand that stock ownership gives them ~ chance 
to grow with it 

Sorvesd bole ryy farm 

There's nothing myeteriqus or difficult about 
Investing sensibly. Just follow these rules. Use 
only Toney not peeded for living expenses or 
emerencis Hear in mind that there tm rik in in- 
Vesting [poe nd on facta—not pe or hNimer, 
And get responsible advien from a Memtwer Firm 
of the New York Stock Exchange 

[oyeu're coreful to select o nearby Member 
Firm you'll be served by a broker who hie passed 
the New Tork Stock Eachunge’s testa for knew: 
Pdge snd integrity. He'll weloome vunuir visit. Awk 
him What stecks he thinks will fit your objectives, 
And get his opinion about tonda, ton, 

Tou ll find a wealth of valuable foet= ln our 
neki, “DIVIDENDS OVER THE YEARS, Tt gives 
Von the recorda of more than W0 stocks that have 
pald a cosh dividend every year for 2A years of 
mort. And clit of steels that hawe pid progres 
AVelY higher diviconia in reel Years, The eou- 
poo below will bring you a copy free, 


Quon your shore of Anierican beeei rien 


Members New York 
Stock Exchange 


ror iffiees if Abembers tieurest ret, 
look bnder New bork Steck Eaneliaee ini) Hie 
sock brtker ection of the “Yelhow Page" 
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YOU TOO 
WILL ENJOY 
RELAXING IN 


WARM SUNNY 


ARIZONA 
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TRUE AMERICANA Teal 


RARE U. S.A, GOLD COINS, Collectors tte, 3 
te 1 years old, in 4 et. gold fitts with extra 
heavy 14 C, gold Bracelet. $355, Sond For Brochures 


fo 73 Bracé@lel with one £10 «ein. 2175. 
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recovery © 
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KEYSTONE 


puts youan: the audience with this 


ye | YY AUTOMATIC- 
‘i|_ “ THREADING 

ZOOM 
PROJECTOR! 


The K-101% threads the film itself in 6 seconds need beaker Pl eon bene fille ecreen from any 

where 11 to 20 feet awe, ¢oome in focus to give dramatic projection effects; super Tru-Flector tinea | 

lends cool brilliance to every scone, Oo knob for forward, reverse,-etll stop, fast rewind. Mylar tape 

butt splice kit. Lusury movie showing at-a-price, thinks to Keystone craftemanahip 2130.95 
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FRE . Weide for the new -4-color booklet, “Bermuda,” 
ond the Yocotien Kit. Moil this coupon today 


Fcahsliiditatoaccth 





Af Seo) ve Piri 5 or ai sit Ga gq fy . ee ee ee ee ee ee ee ee ee eee ee ee ee ee en “Tent”. tees. i” Ts 

_= 1 i u 5 | | \ iT} | io | | !' I "7 d = | : 
I hete 5S nly irs that PES a likce Bis at 5 The Berm da rove Deve 5c Ena q, Dept. N ‘ . 
Looks, sprinkles, and sweetens like sugar, coo! [c's G70 Fifth Ave,, New York 70, WL TY. , 

ws) ct’ Severe & ' P i : i z 
ADOLFH's Sugar Substitute, now at grocery stores + Pleose send the @ermude Voootion Kit fo “ 
evorye here, Coss a lint " = 
mote, Gut it's work it = = »  WAME_ : 
pa FROG SAMPLE w vein ” Guareumeel le D ' : 

Crs Heosthee pling 0 STREET 
Adoalph's Led, Dep " 7 a —— 

_ iy oy ee 
ia ir F i 

Burbank, California, —_—_- cry cTATE 

a =i ting Precict from Adalch’s eqaurer:h § =} arorg = PP 2 Pf f ff ft hoe et ek ee Se ss £6 ee & & se & + S = Ow 


Mention the Mational Geographic —Tt identifies vad 





Discover in 


a New World 
of Thrills! 


e Tradition 
a Colontal Architectur 
@ Archacdiogy 
e Wonderful Folklore 
e Coy Mish 
a Komance 
e Every Comfort 
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Help your priceless trees 
weather the winter 
with DAVEY care this Fall 


Don't bet the ravages of winter get to your preciqus 
trees Leelee: fra dca: 

Before winter storia liordern anal petal Wert kerieal 
forks oberen one of your belowel trees, eet a Davey 
tren expert on the woh. Fle ll calsle sil atreserther 
Wiewtk \ ith s. Mell pace cay Figsiles SPO Lhe 
Roe edie, ae perne fot reali spHIce 
aril tex wears betty 

Pull acl woter are execellent tives bo Lavery 
Protcchive tree cure 

(orews ul Dawev bree experts, Hormieiiiy trained 
i) cApPericnccr, will wee the cost oocern caplap 
we bo mive Your trees leperiilalile prolesiornia] 
qe, You'll know Davey las dhone everything 
jHibible hi see Your trees dalely theoweh the nore 
in] Witeter fa) widtl ent Jisindy Si rinnpe witli ee 
meaty Pritts 

fT awik higs J WEY TREE SERVICE m VCMT 


jilbeania Hk 2, or wrete: 


DAVEY TREE 


EXPERT CO. [eyxys 
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MARTIAN L. DAVEY, JR. 
Preiudent 
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In recent national elections in some free countries, the 
following percentage of eligible persons cast their votes: 


Australia ... «1+ + « « « » 948% voted (1958) 
West Germany... ... « 88.2% voted (1957) 
Israel. ...-. «6 «© « «© « « 828.8% voted 1959) 
Canada. « 1s 4 © « «© » « BOM § votadicons) 
Great Britain ...... « 78.7% votedmgsa) 
Sweden... =. » «0 «© © « €44% voted(1958) 
UNITED STATES . « « « « 60.4% voted (1956) 
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Year-round Vacationland.. 
the GULF SOUTH! 


[In summer or winter, vou'll find excitement and clamour, 01 


rest and relaxation, if you prefer, in scores of Gulf South 





Vacation spots. Here, too, you ll want to investigate the reasons 
why hundreds of industries have selected new plant sites In 


uy a ITE ED Texas, Louisiana, Mississippi, southern Alabama and 


northwest Floricds the dynamic area served by United Gas. 
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On the DC-&, even the little things 


were designed with you in mind 
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Through March 31, vou save up to $136 with SAS 
lf dayexcursion fares That means [WO can fly to 
Eurepe tH 
DAE on firet clas 

JET TRANSATLANTIC OF TRANSPOLAR, Comiene 
SAS OC-8C vied aith ercluuve Malte 
shtice. Vial extta- cited at no oxtme fore. From $350 
Pay labor if poe wre, 


nopulal SAS eoanomy class fet lass than 
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Conquer Snow With POWER! 
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OfD aed Qsen's Campos tourd, the onl y fare: 
sive fpectslists in persed) escorted ALL: CAPENse 
Ewnopean tours, present the imast complete program 
of sight country thimaneries featuring Londen, Rome and | 
Paria, Weebly sadings April thru Septombor in QUEEN MARY ™ 
and QUEEN ELLFARETH 
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New projector by Kodak lets you add family voices. music, sound effects 
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dealer's. Many dealers offer terns play Rte eee 
You just ha rr filttin rpuner- as low as 10), down Comnrnta cm be 
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EASTMAN KODAK COMPANY, Rochester 4, N.Y. 4 
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RELAMED .. . CAREFREE. . . INDEPENDENCE 


Fan bs yours in o 





[ide ere rice on @ limon? fochpet 
wos OO if APeceirsé, cepa ii 


ited SEW ADDON home: where casy+li 
cure for cunifoit makes life so mich. more 
enya 


pe z at 4 a 1 rryhalt F a4 Pre al 
rf rile fimpe] iig hiwy Hiliiireiv a ee 


HiwW MOON HOMES, INC. 
Getere! OMicen: 
Ger. &, FOR Carpenter Fry 
Hollen F, texans 





Os | ea | 
OF ANOWYLEDGE... 


Geographic 
School 
Bulletins 


This ipetiethre minute classroom sic will hele childnen 
hroughout the school year Each weekly bulletict, brings 
Wve Ube: athicles te create in the Sudent mined o 
Mvely TLETeSt In geo spire, hisiory afl ecatice he i 
wrice to education, the Society proves iti value gt 
A trectian wl its cost, Puke adsuntage of it today! 
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A message 
for the 
happily married 


If you can count vourself among the 
happily married, you sre indeed blessed. 


Happiness in marriage is seldom the 
result of any one thing. Usually it comes 
from good-natured respect for the opin- 
ions and likes of your partner... from 
fenuine enjoyment in doing things to- 
gether, as a family ...from taking the 
trouble to mafe your marriage happy. 


There are many little traditions and 
kindnesses and hahits that combine to 
make a marriage happy. We don't have 
to tell you what they are. You know. 


We have found that happily married 
people seem to get preat satisfaction out 
of selecting a family monument and 
cemetery lot while both partners are 
young and healthy. Like buying insur- 
ance, a howse or a car, it is an important 
purchase they can make together. 


When a cametery lot is selected they 
can. make sure they have the precious 
option of erecting a memorial. By choos- 


ROCK OF AGES” 


BARRE, 


i Cenede, Uerellibe. Gecebme 


ing a monument ahead of time, each is 
sure that the right choice has been mace 
as to material, size, design and price — 
a choice that the other approves of. 


Then, too, each one is sure he has not 
delayed this purchase until the day when 
it must be made in grief and anguish by 
the one person in the world he is most 
anxious bo spare. 


lt takes renl maturity to face the forts 
of life and death and buy a monument 
before the need for it. But then, ma- 
turity is the most important ingredient 
Ina happy marriage, 


ff you would {ike to know Aaw fo go 
abou! buying a monument now —while vou 
are still together—see the Authorized Hock 
of Ages Dealer in your community (he's 
frsted in the Yellow Poges) or write to us 
for a free copy of “Before The Need 
Arises..."" — an tnformative booklet that 
discusses the matter in detail. No obligation 
in either ose, 


VERMONT 





Alwoys look for the Rock of Age: Trodemaork Seal on the memoriol before you buy 
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So inivenally approved tht we 
are constantiy in difficialt) imectitig 
the demand while msintuining 
feiss [kon inoomparnble work- 
manship, Contafles Super, 4 
world-famous 15min precisien in 
atrumient, made in Riripe's proal- 
cat camern factory, stehis throiteh 
the tes: 12.5 lens for brillmnt 
full color mage. Diaphragm 
coupled cxpovure nicter prevents 
over—or under capieure, With we- 
ceasuries fel lenses, does ever) 
photographic pob. Eosy to ose, 
wire be perform fost, smsorhly, 
brilliantly, See if at your draler s: 
ree bokled Cob cn reapueal 
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CARL ZEISS INC. 
455 Fifth Ave., New York 17 
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KEEP GEOGRAPHICS NEAT, 
CLEAN... HANDY AS BOOKS 


Flack isawed dod maps ll pind these hand- 
soo Alert oo become valeahle library 
wow Look like a se0 of expenuve 
hooks oa the shell Firicek etl, Froeaiee ial os 
embosced with entd eamped froote. Gold 
fol sugeplied for addin dates, solume, etc 
Ome Sle holds ala iesues, Pucetlent wlft for 
colluctora, Maney bock guaranwe Sead 
check of MOO. oo. HIGHSMITH CO. 
Int. PORT ATRINSON 21, WIS 
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Choice of six maigaiine hles of Ger mage: 
mone bles and one cap Cave. td same desea. 
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Be Financially Independent! 
Own your ewn Licensed unattended coin-meler wd 
\ \ ti house 
AF, FP Pe eT AE OE 
Holl.Mour Laundry Store 

Enjoy o Substantial Second Income 
ALO how helped plon and Ninance ever 10,000 
profitable lawndry ieret, now owned ned oper 
aled in apore time by profesicna! peophe, bee 
eaaamen, inveilorn ond production warkert 
Prestige lauadramot loundry tharet are prover 
money. mokers. con wort tor you 24 bouwr o Gay, 
7 doyi do week AU equipment! (1 colp-metared ond 
aparsted by cublomers whou! ctendont. Our 
iat! of ever S00 fintd eaperli givee you oassint- 
ance on bocotien ard |nsteliotion 
HO ERPERIPNCE HECESSARY. Modes! inveditment 


Pride yourtelf on good butinaw sence? Compare 
Hee profit potential, and commumer prelerence for 
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coll or write todoy. 
ALD, Inc. 
ALD CANADA, Lieof,, 
Peer 


the Licensed Weslinghowie Loundnomat Store. 
i + 
of Tos] Ho Western Ave . 
7 {we 
ae i4 Advacc Ed., Torrente 
| Stop Climbing Stairs 
| Stop Climbing Stairs 
P a 


For full trnformetion an our complete program, 
Chisago 45 
OFFICES IM €7 PRINCIPAL ECNTTES ALD, eC eo 








Modern residence 
elevatar brings 
one-fiaor converience 
to any multhstory 
home. Easily, quickly 
installed without mayor 
alterations. Sate, 
low-cost operation. 









Easy-going 
Vacation... 
Easy on 
Your 
Budget! 
PLe Rica's 7 | 
DAYTONA 
BEACH “- — 
RESORT AREA Ree =~ 


Bf Write fer calor brochures: Deytoon Beach Reawt Area 
P.O, Box 169, Room AGI14, Ooyteng Seach, Fondo 
oe ee ee ee ee es as 
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for industrial 
site seekers 


Des Moines is logn ted in the oenter of the Lipper 
Vidweat morket aren...on area that has a popu- 
lation of 2845 million people who have o pur- 
chasing power of 3642 billion. Ite favorable 
teopgrophie portion a enhanse) by e1ceptional 
transportation Famlities serving the area. A 
community fimancing plan ia available for plant 
construction, 

Den Moinds has one of the cwuntiry’s bes 
public school systems at well on excellen| 
cultural and recrentional ficilitivs, 

The Hock [slond has many choices industrial 
sites available in Des Moines and other lows 
cities. Lf the following-intormation about Des 
Moines interests you, get in touch with us for 
more specific detaile, We'll work with you in 
AtLrictest conficlenon. 


LABOR: Sictlled etable labor force of approximately 
100,000 ~availahie in Polk County: increase in 
employment of LOK) in 6 yeeiress average dics. 
tion Lil. years, 


POWER: ‘T'wo main electric cenernting plants with 
a capability of 360,000 KW per day; unlimited 
aupply of natural faa; pipeline capacity of 
72,400 bbl of Tae! ail per hour. 


TRANSPORTATION: The Rock Island and 8 other 
roilroads; 40 interstate truck lines; 44 Iocol 
truckers: 3 “irlines with @ in-and-out flights 
daily; 4. bus lines, 


HOUSING: 16,403 new housing sturts in nine years 
h1-"69\; four attractive residential auburhe 
within a sim mile radius of downtown: average 
aale property value ja $14,459: monthly rentals 
HVerige $15 per room unfurnished: Des Moines 
is engaged in a Very ogeresaive Urhan Ronewal 
Program involving o total of 662 acres. 


THE COMMUNITY: TO clomentary wid high schools 
Withon average of 29.4 studente per classroom: 
Drake Wniversity am Grand View Collere, pa 
well as several commercial colleges giving com- 
plete courses in business training; 06 parka and 
community centers; 12 hospitals atalfed by 443 
doctors; annual budget of $1744 onillion for 
welfare; lovely art center: good community 
theater program, city auditorium which presenta 
many fing entertainment and athletic events. 


Mestion the 


Nationaal Qheographic 


Warlinins 
fe} Bites 


L 
Salil? 


G8 files 


Bm ih 


| 
Levey fe | 
| 


id La 
LEY Bikes 





pte [ 
, a 
te _ 
Le 
ine Med L _ My 
=e : ri 
frie -" : i 
a kes / Cl. 1 fia 
ep La ES) Mien 
ifs Bibs 
EOMMERCIAL SERVICES: 51 classifications of indue- 


try with 367 monulacturers, 650 distributors 
and wholosalera: 19 contractors for new plant 
constriction: exceptionally wide diversifien tian 
of commercial activity, 


CLIMATE: Average men temperature is 40.8"; 
average monthly minfall 2,64" (11.68° overnge 
pone) romfall), 


‘The man who knows Des Momes industrial sites 
like the back of his hand i B, M. Schwartr, 
Rock Peland General 

Freight Agent. Mr. Schwartz 
and his stall are typical of 
Reeck-Isiand specialized 
personel who, during the 
past three yeors, howe hel per 
locate over a billion dallares 
of private industry along 
Rock letand tracks. Ae con 
help you find just the spot 
you need. For full details, 
write, wire or phone 1. MM. 
Sahworte, ith and Vine, 
Des Moines, lown, or 


Industrial Depa riment 
[5?, Heck Ieland Lines, 
Chicnge &, 


ta ROCK ISLAND LINES 


The rafiroad of p/anned progress 
so feared? fo (ie nation’s foture 
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New hie lascinating new book of animal lore annownece Ls 


months GeoGckRAPHIC and already in preat demand 1 








wallable for (Christmas, As a git it will reflect the ong 


; ; : 
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(he reacdel ¥ ou friends Ww come to Know. 8s. nevel 


= . L a = | = = 1 my | i = a 1 = | 
helore, the wild creatures inhabiting the fields, the forests, 


bh k the adjacent seas of the continent. 
00 Brilliant color photographs and paintings blend with lively 


nurmatives by leading mammaloeists and naturalists to 





focus on the daily lives of 135 principal species and sub- 


| =n 
in time for species. [This new work 18 authentic, absorbing, exciting. 


Order it-on the form below in time for Chnstmus giving oO 
ler your own bookshelf, Available only through National 


Christmas “~~ 
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.. not in the zoo 
but on the veld! 


Dhis year see South Africn...where| 

the wild animals are free. “Shoot” 
them to your Heart's content 
with your own cimera right from «Sp, q 
your awn bus th Kruger SN, ation! (it's = a 
Park! Take 23 days, spend only 
‘465, for ais of two persons 
traveling opether. Ask your 
Travel Agent for a copy al 
Sorbus” Tours of South Afneu 
and thetails of travel by rail, air 
nnd round. (SARBUS is the Na- 
tional “iotor (mach Seen of 
South African Railways) Of 
write Dept. E for your copy, 





First in transpertition KATL-ROAD-ATR 
in the Union of Soumh Africn 


SOUTH AFRICAN RAILWAYS 


Li. Travel Hoaiiquerter at 634 MModisonm Avenue, 
Sew Work 21, BLY. Telephone! TEmpicton ©-170o 
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EDMUND SCIENTIFIC COMPANY 
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® SCIENCE 
® MATH 
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SEND FOR GIANT FREE CATALOG “PA” 
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We Mhinifeeiure se MOON WATCH SATELLITE TELESCOPE 
Barrington, New Jersey 
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New “Windsor Castle” joins the 
creat Union-Castle fleet to Africa! 


The 38,000-ton “Windsor Castle” is the 
latest addition ta the eigif great passenger 


ships auiling the Mail Route between South- 
nmpton ond (ape Town 

Book Cupard to Britain ( panel lly ane of 
the “Qhuacene), Weegly Hevyal M sil callings 
from Southampton to Cape Town. Or twice- 
monthie Round-Airies “sen-eafaria’” from 
Londen. 

Write for free color brochure on now 
‘OW indaor (Castle to Dept. YA, Cunard Line, 
Crenernl Passenger Agents for [/nion-Caatle 
Line at 25 Broadway, New York 4, N, ¥. 


eee AY CUNARD TO BRITAIW 
meme BY UNION-CASTLE TO AFRICA 
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YOUR TELEPHONE } 


Are there friends nearby or faraway you haven't seen for a while? 
When vou think of them, think leo of your telephone. 1 rpuickly puts vou 


hack in touch... rlodileris the day fos every boaly ... eds that lerreee Silene 
With a fot of soles, 


Why not make an overdue telephone visit this minule? (And mayles 


plan an actual teliclay vieit liter.) [te easy to do, and a laogh or twa 


fram now youll know why the telephone is truly friendship’s best friend. 
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OYANAMIiC AMERICA 


A Poneromic Historr 

ofthe dmertcon Industrial 
Rerolution fram the Age of Steam 
fd He ge of the -ltan. 


In [897 the Mfalfawe, the Unite! States 
Nays fret cabrnarine, was lannchedd 
by the John P. Halland Torpedo Poat 
Company, predecessor of Eleciric 

Boal Division of General Dynamics 
Corporation. The hestory of the omlen 
sithrnarice bide disen the history 

of Electric Boat, designer and builder 
of the nuclear-pewered SS Triton une 
fimiletriqes (SS GCearpe Focdin eter 
The fascinating etary al the sulaiuirine 
an Capled fully mn Oynmac America, 
eunlijue second of anevel ution in 
power, OF the translation of the basic 
forces af matune ini used ul work unilen 
thie soa. on dhe sea, ot toned, in the air, 
and in apace beyond the narthi's 
SLinigapi here, 


Pit t20 pages and aieer TNA 
Vinstrotens “Pranic America ti 
food poled fp Mound A Company 
io Genera! Oenamnies Corporation, 
Nort ooatlaile ot fan itige fnek 
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